MONTHLY WEATHER REVIEW 


Editor, W. J. HUMPHREYS 


Vout. 63, No. 8 
W.B. No. 1163 


AUGUST 1935 


Criosep Ocroser 3, 1935 
Issuep NovemBer 6, 1935 


CORRELATION-PERIODOGRAM INVESTIGATION OF RAINFALL ON THE WESTERN 
COAST OF THE UNITED STATES 


By Ervin J. Provuse! 


There have been literally thousands of attempts to find 
cycles in arty, em phenomena, especially in rainfall 
and temperature. ong these is that of Alter, published 
in 1922, in which he demonstrated for rainfall the exist- 
ence of a cycle of length equal to one-ninth that of the 
sun-spot cycle. In this work he examined data from each 
continent of the world and used the phase of the sun-spot 
variation, instead of the time, as independent variable. 

In this work Alter examined exclusively the evidence 
regarding a definite cycle (namely, one-ninth that of sun- 
spots) and was not using the periodogram in a search 
for any other cycles which might exist. He has suggested 
to the writer that a search of Pacific coast rainfall be made 
by means of the correlation periodogram, to find whether 
additional periodicities or cycles exist. Incidentally, the 
Pacific coast data which he had used were from Oregon 
and California exclusively and, in the light of the present 
work, were dominated by the latter. 

The data examined in this study are from all stations 
of long rainfall records in western parts of Washington, 
Oregon, and California. The data for the stations in 
California all extend from 1877 or earlier. For Washing- 
ton and Oregon the corresponding date was 1879. In 
cases the data extend to 1930. 

Data of each of the stations were summed over thirds 
of a year as follows: January through April, May through 
August, and September through December. This division 
into thirds of a year was made so that the May to August 
4 months’ period of California data could be omitted. The 
rainfall in California for these months is very small and 
the resulting percentages of normal would be so variable 
that accidental variations might dominate the periodo- 
gram. The same method of division as for California 
was followed for Washington and Oregon. In the case of 
palmar ye and Oregon data, this summer period was 
used. 

To facilitate an analysis of data, it was desirable to 
determine over how large an area data could profitably be 
combined. Assuming that stations close together geo- 
graphically would have high enough correlations to be 
represented together, a study was made of the correlations 
between the rainfall averages, by 4-month periods, for a 
number of local groupings of the stations; and as a result, 
the data were arranged in two groups for the periodogram 
calculation, as follows. Apparently, independent condi- 
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tions are operating in these two adjoining sections of the 
Pacific Coast region: 

Group I contains the following stations in Washington 
and Oregon: 


WASHINGTON OREGON—continued 
North Head Astoria 
Port Townsend Portland 
Vancouver Roseb 
e es 
Ashland Yreka, Calif. 
Albany 
Group II contains the following stations in California: 
Salinas Ventura 
Stockton Santa Barbara 
Merced Newhall 
Santa Cruz Tustin 
Hollister San Luis Obispo 
e urg an Diego 
Monterey Los Angeles 
Oakdale 


The combined percentages of normal rainfall for each 
of the two groups are given as table 1. The division of 
the data into thirds of a year was retained, and the per- 
centage of normal for ea i of these thirds given with the 
exception of the middle third of each year for the Cali- 
fornia data. 

The data of table 1 were analyzed by the correlation 
periodogram method. This method has been exhibited 
m a number of calculations by Alter and others. The 

aphical representation of the periodogram from Cali- 

ornia follows as figure 1 and of Washington-Oregon as 
figure 2. 

In the case of the periodogram of California only 33 
values were computed, since by omitting the middle 
period of 4 months the number of possible pairs of prod- 
ucts was cut in half and consequently the number of val- 
ues that it is desirable to compute was limited propor- 
tionally. 

We find in studying the periodogram of California that 
the largest positive ratio of the 33 values was only 1.31, 
and that including negative values there were only six 

ater than 1. mie would not be at all surprising to 

d, using random data, a chance value as large as the 
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greatest of these. For this reason, it would be entirely 
unsafe to draw any positive conclusions from the peri- 
odogram. We might suggest that a satisfactory analysis 
of the rainfall of California by methods similar to the 
above must wait until more data can be accumulated. 
However, for the Washington-Oregon group, where 
there is sufficient rainfall to use the middle third of the 
year, we have approximately 50 percent more products 
and can make a more critical examination. 
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Ficuke |.—Correlation periodograin of California rainfall. 
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We find among the 76 ratios in the periodogram of this 
group four positive values larger than 2, i. e., 2.48, 2.50, 
2.19, 2.30, and one negative value greater than minus 2, 
i.e., —2.52. There are 15 positive values greater than 1, 
and 14 negative values greater than mimus 1. This 
differs widely from the distribution we would expect by 
accident. e would expect only 1 positive value out 
of 70 to be as large as the smallest of the 4, and only 
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blance of the two curves as shown in figure 2 is very 
striking to the eye. The correlation between the periodo- 
gram and the cosine curve was computed and a value of 
r=+0.44 secured. For the range of the data, 76 values 
omitting lag 0, a sine curve would reach its maximum 
positive value 18 times. For all of the 18 maxima of 
the sine curve there was a periodogram peak within one 
datum interval on each side. On the other hand, on] 
two positive peaks appeared in the periodogram whic 
were not called for by the cosine curve, i. e., by the cycle 
of 1.4 years. In the case of the minimum values of the 
cosine curve we find agreement within one datum interval 
on each side in 16 out of 18 cases, and peaks appearing 
in the periodogram in but two cases at a depressions 
were called for. 

Inspection shows also in the periodogram a much longer 
swing of the values through a period | of approximately 
51 datum intervals. Twelve times the 4.2, which we 
have already considered, is 50.4 of such intervals. A least 
squares solution was made to find the two cosine terms of 
lengths 4.2 and 50.4 with phase zero at lag zero that will 
represent best the periodogram. The results are shown 
as figure 3. The amplitudes are r=0.0685 for the 4.2 
and r=0.626 for the 50.4. The correlation between the 
sum of these terms and the pupae periodogram is r= 
+0.612 and r/¢,=+5.30. Only 1 out of 30 million 
choices should have such a high ratio by accident. Since 
we have been limited to comparatively few choices there 
is no question that the pattern of the periodogram is 
nonaccidental. We have, therefore, a second independent 
criterion indicating a nonaccidental character for the 
results obtained. 

Alter in oe with rainfall data over many areas of 
the world, showed that a period related to the sunspot 
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FIGURE 2.—Correlation periodogram of Oregon-Washington rainfall, with a 16.8-mouth sine curve superposed. 


1 out of every 156 to be as large as the largest. We can 
be quite confident, therefore, because of the multiplicity 

_ of large values, that something nonaccidental is indi- 
cated in the sequence of rainfall values. 

Even more striking than this is the fact that peaks 
follow each other at quite regular intervals. In a corre- 
lation periodogram any periodicity of length J that exists 
continuously throughout the data used will be mani- 
fested in the periodogram by peaks at I, 21, 3l, ete. 

A cosine curve of period equal to 4.2 datum intervals 
and with a phase of zero degrees at lag zero was super- 
imposed on the graphical representation of the periodo- 
gram. This period was chosen merely as the best to 
emphasize the regular recurrence of peaks. The resem- 


period and equal in length to one-ninth of that period 
existed. The cycle found in this work, 16.8 months, is 
almost exactly one-eighth the sunspot period. This is 
rather surprising since in Alter’s data, which were domi- 
nated by California, the ninth harmonic showed as 
strongly as he found it any place in the world. 

In order to check further the reality of the eighth 
harmonic, tables were formed from the first and second 
halves of the data using monthly values instead of the 
data as given in table 1. 

The cycle exhibited is 16.8 months in length, therefore 
the first 17 values were written in a row; the next 17 in a 
row immediately under these, etc., so that the Ist, 18th, 
35th, etc., were in a column, the 2d, 19th, 36th, etc., in a 
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second column, and so on for 17 columns. Since the 

riod is not exactly equal to 17 months there is a slowly 
increasing error in the positions of the data in the table. 
This is rectified by repeating the datum at the end of 
every fifth row. 

In such tables the ogee investigated is not aver 
out of column means, but all other variations are thus 
canceled more and more completely as the number of 
rows increases. The cycle will therefore stand out more 

rominently in the table means than in the individual 
lates The means of the tables from the halves of the 
data may be compared to learn whether they correlate 
in shape, amplitude of variation and phase. The result- 
ing correlation between the two halves was r=+0.33, a 
value less than was expected from the appearance of the 
periodogram. 

If we assume that this 16.8 month cycle is actually the 
eighth harmonic of the sunspot cycle, we will expect it to 
show the same sort of phenomena that Alter found for the 
ninth harmonic, that is, we should expect the halves to 
correlate better if we should follow his scheme and use 
sunspot aes instead of time as the independent vari- 
able. The method followed in making the adjustment 
was published in a paper that is not generally available. 
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If we plotted abscissae and ordinates on the same scale, these 
average values would form squares bounded by ordinates through 
the dates which limit them. he area between the axis of abscissae 
and the unknown curve, described above representing the actual 
value of the period at all times, would in the interval between two 
maxima or two minima necessarily equal the corresponding known 
noe Since these squares overlap, we know the value of a series 
of overlapping definite integrals of the unknown curve. From 
these data it is Peres assuming the simplest curve to be the true 
one, by the aid of a planimeter, to construct the curve without 
knowledge of its mathematical form. In doing this it is easier to 
choose some convenient period as the axis of abscissae and to meas- 
ure departures from this period. Changing the axis in this way 
merely changes all the integrals by a known constant amount and 
changes the known squares into known rectangles. It is also prac- 
tical to magnify the scale or ordinates very much over the scale of 
abscissae. Locating the curve consists first in measuring the area 
of each of the rectangles, then penciling in what appears to be the 
curve, measuring the definite integrals of the approximate curve 
with the planimeter, erasing for a new approximation, and repeat- 
ing many times. In the curve of the sun-spot values reproduced 
as figure I, I have erased each part of the curve probably a hundred 
times. Although very laborious, the process, with enough pa- 
tience, yields very good resulis. The accuracy of the period curve 
depends upon the accuracy with which the epochs of maxima and 
minima are obtained. A steep but narrow peak, such as that of 
1861, may be unreal for this reason. However, due to the short 
duration of such a peak and the fact that it must almost imme- 
diately be counterbalanced, it will usually have little effect in an 
examination of data extending over many years. 
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FiGcure 3.—Correlation periodogram of Oregon- Washington rainfall with combined 1.40- and 16.80-year sine curves superposed. 


It is, therefore, thought best to quote it here. Tables 
and figures mentioned are of his paper (1). He says: 


Let us consider the following problem; minima occurred in 1889, 
August, and in 1901, September. The next minimum occurred in 
1913, May. It is evident that the sunspot period between the 
minima named above had values of 145 and 141 months, respec- 
tively. Let us examine the two maxima occurring between these 
dates. One occurred in 1894, February, and the other in 1906, 
May, with an interval of 147 months. This must have been the 
average value of the sunspot period between these dates. It is 
longer than the period obtained from either pair of minima named 
above, yet it occurs as part of each of them and contains po pert 
that is not in one or the other of them. We are forced, therefore, 
to the conclusion that if continuous— 

The length of the sunspot period is continuously varying and a 
value of the period obtained between successive maxima or suc- 
cessive minima is merely an average of all values passed through 
in this interval. 

If we had a curve with time plotted along the axis of abscissae and 
the corresponding values of the sunspot period as ordinates, the 


average value of the sunspot period between 2 maxima or 2 min- 


ima occurring at 4 and t, would be given by— 


t curve 
t,—t, Average value 


In the preceding paragraph | have spoken of the sun-spot period 
at any date as a varying quantity, not even approximately constant 
through a single cycle. This may necessitate a definition of 
“period” somewhat different from what is ordinarily understood. 
I therefore give the following definition which will be adhered to 
whether referring to sun-spots or rainfall. 

The length of the period at any date is the reciprocal of the rate 
of change of phase at that date and need not continue even approxi- 
mately through a complete cyele. 

From this curve I have taken the mean value of the sun-spot 

riod foreach year. These values are given as column 2 of table 2. 

lumn 3 gives the departure from 15 months of one-ninth these 
values. Obviously, 15 months was chosen because it is the nearest 
in number of months to one-ninth of a period. If, for ex- 
ample, the number given for any year in column 3 were plus nine, 
it would mean that during that year one-ninth of the sun-spot 
period was 16 months. [If it were minus nine, it would mean that 
the period was 14 months. In the first case it would be necessary, 
working on a 15-month basis, to skip a month every 16 months as 
long as that length of period persisted, in the second case to repeat 
1 every 14 months. e can thus construct a table of months to be 
repeated in the analysis of our rainfall data when the ninth of the 
sun-spot period is less than 15 months, or to be skipped (or better 
still, averaged with the next adjacent one) when the ninth is more 
than 15, in order that Wolfer’s sun-spot maxima may all fall in one 
phase and his sun-spot minima in one. 


Alter’s table of months to be averaged or repeated in 
order to make this adjustment is reproduced as table 2 
with additional months added to bring it up to date. 
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The correlation computed after adjustment was made 
was r=+0.46. This is much higher than the +-0.33 cor- 
relation of the chronological data, confirming the evi- 
dence not only as to the reality of this cycle, but that it is 
actually related to the sun-spot cycle and equal to one- 
eighth of that cycle. 

The writer examined Alter’s California and Oregon data 
for the eighth harmonic and found a small correlation of 
+0.178 between the halves of the data. This es 
probably due only to the few Oregon stations included 
among the California ones. He also examined the above 
data of Oregon and Washington for the ninth harmonic 
and found the negligible correlation of +0.036. There 
seems to exist very definitely in Washington and Oregon 
a different cycle from that which exists just as definitely 
in California and in many other parts of the world. 


TABLE 1 
Group I II Group I II Group I II 
54 89 116 |} 1913 a_...._... 81 77 
x al x x 
186 |} 1896 151 101 1914 120 149 
120 145 98 |} 1915 a__..____- 81 141 
179 x x x 
96 144 52 Bias 118 
123 | 103 || 1898 86 34 |] 1916 a 132] 147 
2 80 160 93 60 70 129 
144 74 || 1899 a.......__ 123 6........ 90 72 
x 146 x 73 x 
105 66 128 92 24 
107 87 |} 1900 74 50 || 1918 88 | 104 
b 75 x 133 x 69 
123 63 93 119 81 123 
99 | 100 | 100 |} 1919 128 85 
87 64 65 77 
1884 a.....--.. 77 | 207 || 1902 a._....... 105 | 105 1920 65 75 
104 x b. 84 x 93 
72 39 1908 a........-. 84 107 1921 a_........ 121 83 
110 x x 78 x 
114 176 96 59 168 
1886 a......--- 95 120 |} 1904 a_.......- 140 78 
2 95 x 51 x x 
110 45 95 114 89 162 
96 || 1905 69 | 132 1923 82 61 
1888 a 90 | 100 || 1906 a__..._._- 84] 143 || 1924 a__.___._. 63 57 
157 x x 46 
121 | 137 115] 110 
64 102 | 151 |] 1925 95 
104 x x Doce x 
92; 341 88 77 
1890 a_.. 135 114 |} 1908 a_.....--- 84 83 || 1926 a__. 73 157 
97 x x x 
51 65 70 72 136 
96 99 || 1909 106 177 1027 a......... 105 124 
140 82 c.......--| 106] 138 
77 106 64 || 1928 97 67 
1688 118 124 || 1911 74 171 |} 1929 
147 101 86 || 1930 a 
104| 158 1 45 
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TABLE 2.—Data repeated or anmeped in keeping rainfall periodicity 
in slep with sun spots 


Averaged Repeated Averaged 
1861__.._Mar.,Sept. 1865____July 1872____ April 
1862____June 1866____July 1873____Sept. 
1863____June 1867___._Mar.,June, 1874___- April, Sept. 

Sept., 1875___-Mar.,June, 
Dec. Nov. 
1868__..Jan., Apr., 1876__..Feb., May, 
June, Aug., 
Aug., Nov. 
Nov. 1877____Jan., Apr., 
1869____Feb., June, July, 
Oct. Sept., 
1870____April, Oct. Dee. 
ug., 
Nov. 
1879____ Mar., July, 
Nov. 
1880____Apr., Oct. 
1881____July 
1883____ Mar. 

Repeated Averaged Repeated 
1884__.__Jan., Sept. 1891____Jan. 1915____Jan. 
1885____April, Oct. 1894__._.May 1917____July. 
1886__..Jan., May, 1895____Jan., Sept. 

Sept. 1896 April 
1887_...Jan., May, 1897___- Mar. 
Sept. 1898____Jan., Dec. 
1888_...Jan., May, 
Sept. 1901____Jan., Nov. 
1889____ Feb. 1902____June 
1903____Sept. 
1909____July 
1913____Jan. 
Repeat: Average 

1609. Feb., Sept. 

xo Mar., Sept 

Mar., Oct. 

May, Dec 

July 
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RELATION OF THE EXTREMES OF NORMAL DAILY TEMPERATURE TO THE SOLSTICES 


By Edward H. Bowie 
[Weather Bureau, San Francisco, Calif., August 1935] 


A true normal daily temperature is defined as one 
that has been computed from a long series of values of 
hourly temperatures for each day, derived from auto- 
matically-recording thermometers.' There are numerous 
records of this character that cover periods of upwards 
of 20 ae at many Weather Bureau stations; but these, 


according to Marvin and Day, are insufficient in number 


1 MONTHLY WEATHER REVIEW, Sgeaet No. Normals of D: Temperature 
for the United States, by Marvin and Day. *, aes oi 


adequately to represent the details of the climatic condi- 
tions over an area the size of the United States. 
Moreover, the labor of computing normals from hourly 
readings is too great to justify their general preparation. 
In lieu thereof, normal daily temperatures, based on the 
maxima and minima of temperature, have been com- 
puted, since they are nearly the same as the normal daily 
temperatures determined from hourly readings for similar 
periods of time. Such normals are given in Supplement 
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No. 25 of the Monrary Weraruer Revrew for all 
regular Weather Bureau stations of long or relatively 
long record. They have been determined to tenths of a 
degree Fahrenheit for each day in a way that leaves little 
doubt as to their accuracy. 

Since 1922 these daily normals have been in official use 
at all Weather Bureau stations. From them the depar- 
tures from the current mean daily temperatures are 
ascertained and made a part of the local climatological 
record. Should anyone desire to know the precise way 
in which these normals were computed he should consult 
the official report containing them. 

Because the daily normals are given to tenths of a 
degree Fahrenheit, it is easy to determine quickly the 
dates of occurrence of the highest and the lowest normal 
daily temperatures at each of the stations. This has 
been done by the writer for all stations; and the dates of 
highest normal daily temperatures referred to the summer 
olden (June 21), and those of lowest normal tempera- 
ture to the winter solstice (Dec. 21). If the highest or 
lowest normal temperature is tabulated on 2 days, the 
first is selected as the date of highest or lowest as the case 
may be; if on 3 days, the middle one is selected; if on 4 
consecutive days, the second; if 5, the third, and so on 
for any number of consecutive days having the same 
temperature. 

In all instances the extremes of normal daily tempera- 
ture follow the date of the solstice to which they have 
been referred. The dates of the extremes are to be 
regarded as those on which, on the average, a turn from 
rising to falling or from falling to rising temperature 
takes place; hence, too, they may be regarded as those 
times of the year when on the average there is exact 
balance between outgoing and incoming radiation—i. e., 
they are the summer and winter thermal solstices. These 
dates do not correspond to the days of possible maximum 
and minimum sunshine (the summer and winter astro- 
nomical solstices), but follow them in some instances by 
less than 10 days and in other instances by as much as 
100 days. These time intervals have been plotied on 
charts of the United States and.isochrones for differences 
of 10 days drawn to the plotted data. 

The accompanying figure 1 shows the number of days 
between the date of the summer solstice and that of the 
highest normal daily temperature; and figure 2, the 
number of days from the winter solstice to the date of 
the lowest normal daily temperature for stations in the 
United States. 

The writer does not recall having seen similar charts in 
any of the climatologies. This and the added fact that 
the charts present, in what seems to be an interesting 
way, the variations in the normal dates of occurrence of 
the warmest and coldest days of the year over a consider- 
able area of the earth’s surface, suggest the desirability 
of their incorporation in the climatology of the United 
States next to be written. 

Figure 1 shows that the variation in time between 
the summer solstice and the dates of highest normal 
daily temperature is not to be attributed wholly to a 
latitudinal effect, although there is no doubt that this 
effect is predominant in the Rocky Mountain and 
plateau regions. Thus, at El Paso, Tex., the date of the 
highest normal daily temperature occurs 10 days after 
the summer solstice, while the period increases at Grand 
Junction, Colo., to 30 days; at Lander, Wyo., to 32 
days; and at Kalispell, Mont., to 36 days. In the Mid- 
dle Western, Eastern, Southern, and Pacific Coast 
States, the effect of latitude is largely hidden and sub- 


MONTHLY WEATHER REVIEW 249 


ordinate to other influences. For example, the retarda- 
tion of the dates of occurrence of the highest normal 
daily temperature along the Gulf of Mexico beyond that 
in the interior of the Gulf States is interesting, and no 
doubt owing to the slow warming of the surface waters 
of the Gulf of Mexico in comparison with the land sur- 
face of the interior. ‘The winds being prevailingly from 
the Gulf of Mexico during the summer, the air tempera- 
ture at coastal stations rises mainly with that of the water 
and therefore does not reach its maximum until late in 
the summer. ‘This effect is seen in a retardation of the 
date of occurrence of the average warmest day of the 
quse until 54 days after the summer solstice at Tampa, 

a., and 52 days at Brownsville, Tex. 

Perhaps, too, the relatively early occurrence of the 
highest normal daily temperature in the interior of the 
Southeastern States is determined by the occurrence of 
the season of afternoon thunderstorms in this area, that 
results in lower afternoon temperature maxima than 
otherwise would be observed. These two effects are 
brought out in sharp contrast as between the Pensacola 
station, which is immediately on the coast, and Mobile, 
Ala., which is some distance inland. At Pensacola the 
retardation is 40 days beyond the summer solstice; at 
Mobile it is 18 days. 

The effect of cool surface water in delaying the arrival 
of the highest normal daily temperature is quite pro- 
nounced along the Atlantic coast from Cape Hatteras, 
N. C., to Eastport, Maine, the mayimum retardation 
being 41 days at the last-named station and 42 days at 
Atlantic City, N. J. But it is not until one examines the 
isochrones for the far West that the effect of a large sur- 
face of cool water and prevailing winds therefrom is fully 
realized. This effect reaches its maximum retardation 
of 100 days beyond the summer solstice on the central 
California coast as shown by the record for San Fran- 
cisco. A pronounced retardation of the date of the annual 
highest normal daily temperature beyond the summer 
solstice is general along other parts of the Pacific coast, 
but nowhere else is it as great as at San Francisco. ‘This 
oceanic influence on retardation does not extend far 
inland; for example, the retardation is but 37 days at 
Sacramento as compared with 100 days at San Francisco— 
Sacramento is inland, and approximately 90 miles north- 
east of San Francisco. An influence of the cold surface 
waters of the Great Lakes in retarding the arrival of the 
highest normal daily temperature is also shown by the 
trend of the isochrones drawn to the data for this region. 

Figure 2 shows that the retardation of the annual 
lowest normal daily temperature is least in the interior 
of the Gulf and South Atlantic States and in the far 
Southwest, reaching a minimum of only 6 days beyond 
the winter solstice at El Paso, Tex. The latitudinal 
effect is outstanding everywhere in the United States, 
although it is apparent that the effect of warm water 
surfaces enters into the physical processes that produce 
the larger retardations. Thus, the isochrone of 20 days 
retardation beyond the winter solstice skirts the coast of 
the Gulf of Mexico from Pensacola to extreme southern 
Texas. No doubt, the slow pales of the surface waters 
of the Gulf of Mexico, together with the prevailing winds, 
accounts for this. Similarly, there is a pronounced 
retardation along the Atlantic Coast north of Cape 
Hatteras, N. C.; while over the region of the Great 
Lakes, and the area immediately to the eastward of 
them, there is a greater retardation of the arrival of the 
dates of lowest normal daily temperature beyond the 
winter solstice than is found elsewhere generally over the 
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interior of our country. This retardation is no doubt 
brought about by the slower cooling of the waters of the 
Great Lakes than that of the land areas adjacent to them. 

These simple but outstanding effects of terrestrial con- 
trols, made manifest by a study of the normal daily 
temperatures, should make us pause ip our contemplation 
of efforts to correlate variations in the so-called ‘solar 
constant’’ and local responses in temperature. It seems 
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evident that anyone seeking to establish a relation 
between a change in the radiation from the sun and the 
local temperature should first take into consideration 
and determine the factor of terrestrial control that is 
peculiar to each observing station. This response for 
one station has a way of differing from that of other 
stations that is peculiarly its own. It might be 6 days, 
as at El Paso, or 100 days as at San Francisco. 


TROPICAL DISTURBANCE OF AUGUST 18-25, 1935 


By W. F. McDonatp 
[Weather Bureau, Washington, September 1935] 


The first indications of probable origin of this hurricane 
appeared on August 17, or possibly a little earlier, as a 
mild general disturbance of the normal trade-wind con- 
ditions over the lesser Antilles, attended by a slight but 
fairly widespread depression of the barometer, that 
became quite definitely localized during the night of the 
17th-18th in the area around the intersection of the 
twentieth parallel and the sixtieth meridian. (The 
synoptic situation on the morning of August 18 is shown 
on chart IX.) 

The American tanker California Standard made the 
first definite contact with the developing storm center 
on the morning of August 18, when a northeast gale 
was encountered near latitude 22° N., longitude 65° W. 
During that afternoon the wind rose at maximum to 
storm force (Beaufort 11) and the barometer fell to 29.55 
inches, the lowest point, about 8 p. m., after which the 
wind shifted through east to southeast by south, holding 
the force of a whole gale (Beaufort 10) until the morning 
of the 19th. It would appear from these observations 
that the California Standard crossed the track of the 
storm not far in advance of the center, which at that 
time was moving west-northwest. 

The next report which clearly identified the location 
and intensity of the cyclone was obtained from the Amer- 
ican steamship Angelina which passed very close to the 
center about 5 a. m. of the 21st. This ship was then near 
27° N., 68°30’ W. A barometer reading of 28.2 inches 
was observed, attended by hurricane winds which shifted 
from northeast through west to southwest, without a lull. 
The storm had by that time entered the recurve and was 
moving almost due northward; the Angelina was involved 
in the left-hand semicircle quite close to the center. 

The hurricane moved on northward during the 22d, 
and on the morning of the 23d was central about 180 miles 
west of Bermuda. Shipping had been well warned of the 


approximate position and course of the disturbance, so 

at vessels successfully avoided the center, and it was 
not until the morning of the 24th that another ship was 
heavily involved. 

The storm had by that time turned northeastward, and 
was moving at a much more rapid rate. The British 
steamer York City encountered the central region about 
400 miles northeast of Bermuda, and there for 24 hours 
the vessel experienced storm conditions culminating about 
5 a. m., August 24, in a south-to-west hurricane that 
lasted for 4 hours and caused considerable damage to the 
lifeboats and superstructures of the ship. The barometer 
fell to 28.71 inches (uncorrected) at the lowest point, when 
the ship was in a position 36°30’ N., 59°30’ W. The 
wind changes, from south-southeast through southwest to 
northwest, show that the York City passed fairly near 
and a behind the center of the storm, then moving 
rapidly northeastward. 

he synoptic situation over the Atlantic on the morning 
of August 24, when the York City was in the hurricane, is 
shown in chart X. This chart also gives the full track of 
the hurricane center, which again turned northward 
during the 24th, and on the morning of the 25th was over 
Newfoundland. The disturbance rapidly diminished in 
intensity thereafter. 

As the storm center passed over the Grand Banks, it 
caused heavy damage to fishing fleets and took a toll of 
lives estimated from press reports at upward of 50 in all, 
some as far northward as the Labrador coast. No life 
losses have been reported from the earlier movements of 
this hurricane. 

The rate of progression during the first 5 days, while 
the cyclone moved from its origin within the Tropics to the 
waters west of Bermuda, averaged only 8 to 10 miles per 
hour. For the last 2 days, August 23 to 25, the rate of 
movement tripled and averaged nearly 30 miles per hour. 
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C. Firznueu Tauman, in Charge of Library 


RECENT ADDITIONS 


The following have been selected from among the titles 
of books recently received as representing those most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 


Andrews, Rapin. 
Diary of Rapin Andrews, 1837-74, Perry Township, Allen 
County, Ind. n. ar tables. 27 em. (Typewritten.) 
(January 1837 to May 1839, Gorham, Ontario County, 


N. Y. July 1839 to April 1874, Perry Township, Allen 
County, Ind.) 


Gillette, Halbert P. 


The cycles that cause the present drought. [1935.] [6 p.] 
diagrs. 29% em. (A paper read June 26, 1935, at the 
annual meeting of the American meteorological society at 
Los Angeles, Calif.) 


Great Britain. Meteorological office. 


Averages of bright sunshine for the British Isles for periods 
ending 1930. London. 1934. 41 p. tables. 24% em. 
A handbook of weather, currents. and ice, for seamen. London. 
1935. 154 p. maps, tabs., diagrs. (horn ecard in pocket 

in back.) 23% cm. (M. O. 379.) 
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Heile, Maryanna. 
The world’s moods ... drawings by Jerome Graham. 
Chicago, Thomas 8. Rockwell company, 1930. 111 p. 
front., illus. 20% em. 


Indochine. Service météorologique. 


Observations météorologiques faites par les navires en mer. 
Année 1933, Phu-Lién. 1934. charts. 28% cm. 


Jaumotte, J. 
Sur une anomalie thermique dans Ja stratosphére. Bruxelles. 
1933. p. 1311-1331. figs. 25% em. (Acad. royale de 
Belgique. Bull. classe se. 5¢ série. XIX-—1933-—12.) 


Kellogg, Charles E. 
Soil blowing and dust storms. Washington, D. C. 1935. 
1p. illus., maps. 234% em. (U.S. Dept. of Agriculture. 
Miscellaneous publication no. 221. March 1935.) 


Koppelmann, H. L. 
Klima und Sprache. Wien. n. d. p. 137-147; 679-693. 
28 em. (Reprint: Anthropos. vy. 29, 1934.) 


Mariolopoulos, E. G., & Alexandrou, L. 

La congélation de la mer dans le golfe de Thessalonique. 
[Athénes. 1933.] p. 235-238. tables. 25% em. (Extrait 
des Praktika de l’ Académie d’Athénes, 8, 1933. Séance du 
1 juin 1933.) 


Mercanton, P.-L., & Stouky, P. 

Le régime pluvial de Cully 4 Tour de Gourze (Septembre 
1924-Aont 1931.) Lausanne. 1933. p. 101-114. tab., 
diagr. 24% cm. (Bull. dela Société vaudoise des sciences 
naturelles. vol. 58. 1933. no. 233.) 


Pfaff, Wilhelm. 

Die Eislécher in Ueberetsch, ihre Vegetationsverhiltnisse und 
ihre Flora. Innsbruck. 1933. 72 p. pl. 25em. (Sehlern- 
Schriften. Veréffentl. zur Landeskunde von Siidtirol. Hragn. 
von R. v. Klebelsberg. 24.) 


Poisson, Ch. 

Sur la formation de typhons 4 Madagascar. [Tananarive. 
1934.| 8 28 em. (Publications du Service météoro- 
logique de Madagascar.) 

Poncelet, Lucien. 

Sur des mouvements de turbulence dans la stratosphére décelés 
par un ballonsonde. Bruxelles. 1935. p. 195-215. illus., 
tabs. 25'%em. (Ac. royale de Belgique. Bull. de la classe 
des sciences. 5° série. XXI—1935—2.) 


Preusche, Walter. 

Uber Niederschlagsperioden in den gemiiszigten Zonen der 
Erde. Eine Bestitigung der Ergebnisse fants in der 
Abhandlung: Die Verinderungen in der allgemeinen Zirku- 
lation der Atmosphare in den gemiszigten Breiten der Erde. 
(Wiener Sitzungsberichte 1211. 1912). Wiirzburg. 1934. 
72 p. tab., diagr. 22% cm. 
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Reichelderfer, F. W. 
Norwegian methods of weather sis. [Wash., D. C.] 
1932. 45 p. plus plates. 28cm. ( imeographed.) 


Renier, H. 
Die Niederschlagsverteilung in Siidosteuropa. ane. 1933. 
67 P. tables, fold maps & charts. 25cm. (Mémoires de 
la iété de geographie de Beograd. v. 1.) 


Royal meteorological society. 

Some problems of modern "oy -4 A series of papers by 
various authors reprinted from the Quarterly Journal . . . 
oa by D. Brunt. London. 1934. 170 p. figs. 

2 cm. 


San Sebastian. Observ. de Igueldo. 

La lluvia en Igueldo durante el afio meteorolégico 1928 (Di- 
ciembre 1927—Noviembre 1928). Comparacién de los resul- 
tados pluviométricos con las leyes del azar. San Sebastian. 
1929. 55 p. plates, graphs, tables. 22 em. (Trabajos 
del See de Igueldo (San Sebastian). Publicacién 
n°, 2. 

Tipos de distribucién isobdrica y de tiempo en el Golfo de 

izeaya. San Sebastidn. 1929. 22 em. (Trabajos del 
Observ. de Igueldo (San Sabastidn). Publicacién n°. 4.) 


Science advisory board. Land-use committee. 
Preliminary recommendations of the land-use committee re- 
lating to soil erosion. Wash., D.C. April 26,1934. 40p. 
27cm. (Confidential.) 


Seidel, Gerhard. 
Ein Beitrag zur 16 jahrigen Klimaschwankung. Borna- 
ag 1934. [59 p.] figs. 24 em. (Inaug.-Disserta- 
ion. 


Texas. Reclamation department. 

Excessive rainfall in Texas. A. M. Vance, state reclamation 
engineer. Designed and prepared by Bort. L. Lowry, jr., 
technical assistant. [Austin, 1934.] 149 p. incl. illus., map, 
charts, tables, diagrs. 26% cm. (Bulletin no. 25.) This 
edition was started as a revision of Bulletin no. 18, ‘‘ A study 
of rainfall in Texas . . . 1929.” 


Union of South Africa. Meteorological department. 
Report. Appendix to report for the year 1929. Pretoria. 
1934. 33%cm. ‘Upper winds of South Africa’’, 1929. 


Weinberg, B. P. 

Catalogue of —— determinations in the polar regions. 
Sections I & II. Moscow. 1933. 51 p. 24% em. (The 
Central administration of the Hydrometeorological service 
of U. 8.8. R.) (Title also in Russian.) 


SOLAR OBSERVATIONS 


SOLAR RADIATION MEASUREMENTS DURING AUGUST 
1935 


By Irvine F. Hanp, Assistant in Solar Radiation Investigations 


For a description of instruments employed and their 
exposures, the reader is referred to the January 1935 
Review, page 24. 

Table 1 shows that solar radiation intensities averaged 
above norma! for August at all three stations for which 
normals have been computed. During this month the 
Marvin pyrheliometers at Madison and Lincoln were 
compared with substandard Smithsonian silver-disk 
pyrheliometer no. 1. The instrument at Madison was 
found to be in excellent condition with no apparent 
change in its characteristics. However, the Marvin 
pyrheliometer at Lincoln read slightly more than 1 per- 
cent low in the large number of comparisons made and new 
factors were determined for use at that station. 


Table 2 shows an excess in the amount of total solar 
and sky radiation received on a horizontal surface at all 
stations except Madison, Lincoln, Riverside, and Fair- 
banks. About the middle of the month a new Eppley 
thermoelectric pyrheliometer was installed on the roof 
of the experiment station building at Lincoln, replacing 
the old Callendar receiver which had become defective. 
The new pyrheliometer records on a Leeds and Northrup 
micromax potentiometer, also installed at the same 
time, replacing the Callendar Wheatstone bridge formerly 
in use at Lincoln. 

Neither turbidity nor polarization measurements were 
made in Washington during August because of reduced 
personnel during that month. Polarization measurements 
made at Madison on 8 days give a mean of 54 percent 
with a maximum of 58 percent on the 27th. Both of these 
values are below the August normals for that station. 
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Tase 1.—~Solar radiation intensities during August 1935 TaBLE 1.—Solar radiation intensities during August 1935—Contd. 
; {Gram-calories per minute per square centimeter of normal surface] [Gram-calories per minute per square centimet er of normal surface] 
WASHINGTON, D. C. LINCOLN, NEBR.—Continued 
: Sun’s zenith distance Sun’s zenith distance 
8a. m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 8a. m. | 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7° | Noon 
Date Air mass Date Air mass 
75th 75th 
solar time solar 
j A. M P.M time A.M P.M time 
e 60 | 40 | 30 | 20 | 10 |) 20 | 30 | 40 | 50 e e 5.0 | 40 | 3.0 | 2.0 | *1.0 |) 2.0 | 3.0 | 40 | 5.0 e 
cal, 
1.44 
1.35 
1, 24 
1.14 
1. 43 
1, 32 
+. 08 
MADISON, WIS. 
12. 68 Aug. 8......- 11.1 79 | .91 | 1.04] 1.14] 1.40 | 1.23 | 1.10 10.3 
Aug. 12...... 1.10 | .97| .85 | .76| 7.57 * Extrapolated. 


TABLE 2.—Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 


Gram-calories per square centimeter 
Chi- | N Pi Fair- | Twin | La New | I Blue | Frid 
7 ashing- i- ew tts- - win — ew tiver- ue riday an 
ton | Madison} Lincoln | coco York | Fresmo | burgh | banks | Falls | Jolla |™Mia™ilorieans| side | Hill |Harbor| 'Pa¢@) Juan 
; cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. 
{ 518 355 535 369 512 718 547 248 660 504 557 512 558 647 513 367 762 
« 477 434 567 456 425 449 290 668 590 485 377 511 569 582 394 612 
i, 522 442 514 354 478 665 625 307 615 444 526 335 539 602 404 517 727 
44 477 497 480 466 646 377 574 473 451 374 439 582 419 552 774 
312 411 238 366 306 615 269 r 545 286 447 474 398 314 439 377 555 
Departures from weekly normals 
Accumulated departures on Sept. 2 
3, 675 | —8, 694 | -7,476 | 4-252 | +5,780 | +4,844 | +1, 624 |44, 648 |... +208 |-6,500 
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spheric turbidity factor, 8, and water-vapor content, w= 


Aug. 1, 1936 


Date and hour angle 


Tas_e 3.—Total, I,,, and screened, 1,, I,, solar radiation 
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Aug. 8 


10 p. m 
44 p. m 
12 p. m 


5:11 &. 


Aug. 9 


p 
p 
Pp 


& 

¢ 8 


Aug. 17 


1:27 a. 
1:23 p.m 
1:56 a. 


Onis a.m. 


3:34 a. 


EE BEE 


Cake 

' 

‘ ‘ ‘ ‘ ‘ J ‘ ‘ 

‘ Bie 
‘ 

® 

~ 


S59 


1, 152 


Aug. 24 
Ang. 26 


21683—35-—-—-2 


0:44 a. m__ 


dept 
Solar ure wre lan 
altitude | Air mass ean w Air-mass 
in gr. cal. | gr.cal. | gr. cal. Percent | Percent | mm 
1:28 27 O01 2.20 1.111 0. 786 0. 630 71.2 12.2 7.5 | T. 
ug. 
1,22 1. 409 942 746 . 025 058 042 83.2 8.4 
1.20 1, 392 . 918 729 . 020 048 82.7 8.9 
al 2:54 p. 45 35 1.40 1. 367 . 908 .714 . 049 . 030 85.3 12.8 
n ug. 
r 3.33 . 990 . 726 . 592 . 039 . 069 054 62.1 9.7 
1.53 1, 202 . 840 . 697 089 . 089 089 71.7 7.9 
1.12 1, 352 903 . 719 054 096 075 79.9 8.2 16.2 
2:42 p. 1. 36 1, 285 858 . 694 . 047 086 066 78.1 10.0 10.2 
Aug. 
2. .778 . 629 052 048 
4 1. 951 . 736 025 020 
4 1. - 921 734 086 - 061 
1 1, . 719 093 - 081 
2. . 783 . 620 044 044 
75 . 662 . 052 054 053 
24 . 682 . 024 - 056 040 
60 . 650 . 028 - 050 
4:47 a, m 1.071 .772 . 628 . 050 . 069 - 060 
4:29 a. m 1. 130 . 804 . 655 . 040 - 068 - 054 | 
0:17 a. m 1.310 . 692 . 053 .121 087 
0:32 p.m 1.320 | ‘057 
2:41 p. mi - 1, 237 . 679 43 004 . 068 
ug. 1 
26 41 2.22 1.130 793 643 044 . 079 062 74.3 14.5 7.4) Nea 
1.18 1. 195 “si | . 652 094 F 096 76. 2 1.29 12.2 
36 58 1. 66 1.004 . 776 622 099 104 68.5 8.8 84 
4:17 p. : 29 27 2.03 966 . 575 . 102 . 130 116 62.0 6.9 
Aug. 1 
1.24 1. 004 730 | . 592 . 190 . 195 . 192 
Aug. 15 
1.69 1. 163 308 641 058 080 . 069 8.4] Noe 
1.13 | 1.302 | 681 049 058 . 054 82.2 13.3 12.7 | aloft 
61 43 1.13 1. 205 872 | 686 049 . 058 054 82.2 13.7 12.8 
55 40 1.21| 1202 870 | 681 . 057 -107 082 81.7 13.4 11.9 
spb 107s 765 | 308 058 136 097 63.7 6.7 6.2 
Aug. 16 i | 
1.27 . 758 | 600 | 149 146 . 148 70.1 14.2 11.5 | Nee 
| | | Tet Ts aloft 
5 3.05 O85 | | 070 063 . 066 61. 13.9 4.8 
2.19 1. O80 750 | | 050 . 092 .071 67. 10.2 6.3 | 
1.65 1.100; 795 640 | 008 105 102 68. 10. 6 
1.25 1. 200 | 660 089 098 004 75. 11.6 11.4] T, aloft 
2 44 05 1.4 1.025 | | 091 68. 14.2 10.1 
1.51} 1.005 680 595 135 | . 108 60. 16.8 98 
15 3.61 630 490 402 | 101 108 | 102 16. 12.7 9.0 
32 08 | 1.88 1. 000 725 - 121 | 107 68.2 15.4 8.4] Ty alofi 
59 1.16 1. 210 . 825 . 660 | 180 | . 120 75.0 10.4 
58 16) 1.18 1, 210 830] 72.4 8&5 1.9 
| 48 08 | 1.34 1. 176 | 639 O84 | O86 | O85 75.2 13.1 10.7 
| 27} 1, 42 1145 | 812 639 096 | 090} 088 73.3 12.8 10.3 
|} 226 32 1. 157 M7 666 O48 104 | ; 
M43 1.247 865 684 036 091 
85 57 1. 282 879 687 . 062 . 122 
12] 1, 282 . 874 687 064 138 i 
53 57 | 1. 262 867 676 | 062 ! 
45 1. 242 857 . 671 051 122 
36 51 1. 188 820 656 . 050 . 132 
Aug. 2! 
1.17 1, 2083 . 679 . 052 100 . 076 
Aug. 28 | 
1.16 1, 342 895 696 . 082 025 028 
1.30 1. 322 890 696 032 083 032 
1.73 1, 233 850 . 71 . 035 033 
1:07 a. 2% 21) 210 1, 232 867 691 028 043 086 
0:31 a. 1.17 1.453 . 972 . 754 . 003 | 010 
1:15 p. m........ (1.448 ‘954 764 ‘084 ‘056 
990 1.19 1, 408 924 736 | . O18 079 48 81.9 7.8 11.2 | Nee 
0 | 155} 1.250 "850 "670 | 038 ‘051 79.6 13.8 8.7 | Te aloft 
2.39 1, 065 . 750 0412 . 062 . 052 69.2 13,1 6.0 
Aug. 29 | 
5:18 O15 . 675 | O48 | 085 | 58.5 7.4 3.4} Pe 
2.12 1: 250 | . 865 700 087 | 063 050 72.9 7.2 6.2 
1,32 1, 382 . 735 029 | 024 026 12.2 6.1 
Aug. 81 | | 
1.20) 125) 850 682 083 72.4 | Nee 
338 02 | 1.44; 1.275 | 855 690 046 | 074 75.2 | 8.2) 5.4 
3:17 1.72 1. 230 S35 675, 050 097 074 71.2 6.6 4.8 
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Atmospheric conditions during solar radiation measurements. Blue Hi!l Observatory 
of Harvard University 


Aveust 1935 


POSITIONS AND AREAS OF SUN SPOTS 
a aay by Capt. J. F. Hellweg, U. S. N Superintendent U. 8. Naval 


atory. Data furnished by the U. S. Naval bservatory in cooperation with 
Dateand | Air Wind Visi- Sky- Harvard and Mount Wilson Observatories. The difference in longitude is measure 
time from | temp- | Beaufort | Pility | pine Cloudiness and remarks from the central meridian, positive west. The north latitude is positive. Areas are 
apparent Boon! erature seale (scale ness corrected for foreshortening and are ex in millionths of the sun’s visible hemi- 
0-10) sphere. The total area for each day includes spots and groups] 
August 1935 sé Heliographic Area 
Eastern Total 
1; 4:34 a. m_. W 
3; 4:06a.m...| 17.8| NW2...- 9/6 Date | "rd. |Dift-in| Lats Observatory 
3; 0:04 p.m. 24.2 6 time | longi- Spot | Group| day 
228 | NE 9| Few t Cu. 
4; 2:30p.m_-.| 9| 8 | Few Acu; C Cu, no haze. 
7; 4:52 a. m_- 13.9 | NW 3..... 8 9 | 4 Acu, Ci, inversion, light haze. 
7; 0:38 a.m...) 19.4 | NE 9 | 3Ci,few Acu,1 Cu, light haze to N. 
2:44 p.m... 21.7 9 12) 2 Acu, few u, light haze to Aug. 1 13 20 186.4 U. S. Naval. 
4:36 a. | —39. 16.5} 62 
8; 0:37 2.7 | NE 2...... —10. 7. 0 
8; 4:58p.m...| 20.6 | NE3...... 9| 11 | Few Ci, few Acu, few Cu,nohaze. Aug.3.....| 11 1947) —17.0 46 Do. 
9; 4:32a.m...| 17.2] N4....-.- | Cist over sun? +1.0 207.2 | —23.0 31 7 
9; 0:22 a. m_- 22.8 | NE 3.-.--- Cist. Aug. 4 12 —75.0] 117.5 |] —18.0 Mount Wil- 
9; 3:26 p.m_- 9 4 | Ci over sun. son. 
10; 1:27a.m_.| 23.9 | SSW 8| 4| Cihaze. +2.0) 194.5 
12; 2:18a.m..| 21.1 | WSW 2... $16.0 | 208.5 
15; 0:48 p. m_- Ci haze, Cu. li 3 re) U. 8. Naval. 
15; 4:25 p. m_. > 
16; 0:37a.m__| 28.2| E 7 6 | 4 Cu, mod. haze. Aug. 6......| 1 2] —68.0/ 98.6 Do. 
17; 4:30a.m..| 244 | 7| No clouds, dense haze. | 118.1 
17; 0:32a.m..| 28.8 | ENE 2..-. 8 6 | 2. Cu, mod. haze. | 195.1 
17; 3:00 p.m_.| 30.0 | SE 8 4 | 1 Cu, Freu, mod Aug. 7....-.| 9 5 | —57.0] 97.5 Mount Wil- 
18; 3:58a.m..| 23.9 | NW 2..... 7-8 10 | Few Ci, light haze. son. 
18; 2:34p.m_.| 31.7 | ESE 3__..- 8 8 | 3 Ci, few Cu, light haze. —55.0| 99.5 
19; 2:05a.m..| 23.9 | WSW 2... 8 | 1 Ci, light haze. 118.5 
19; 1:53a.m..| 25.0 | SSW 0.-.. 8 8 | Few Ci, light haze. +44.0 | 198.5 
19; 1:2°9p.m_.| 26.7 | SSW 3_--- 9 8 | Few Ci, light haze. Aug. 8......| 8 50] —420) 99.4 Do. 
19; 1:25p.m..| 30.0 | 3......-- 8-9 8 | O clouds, light haze. —39.0 | 102.4 
23; 1:45p.m..| 19.4 | SSW 5___- 9 8 | 2Cu. —23.0 | 118.4 
4 23; 3:17 p. m.. 19.4 | NE 4____.. 9 10 | 2Cu +47.0 188. 4 
24; 2:33a.m..| 15.6 | NW 3.._-- 10| 10 | 1Steu +56.0) 197.4 
sg 24; 2:00 a. m_ 16.1 | NW 4_._.- 10 10 | Cu. Aug. 9......| 11 54 | —27.0 99.4 U.S. Naval. 
24; 0:59p.m..; 18.9 | NNW 4... i0 10 | 1 Cu. —9.0) 117.4 
25; 4:27 p.m..| 20.0 | NW Aug. 10..... 11 14] —13.5] 100.1 Do. 
26; 0:17a.m..| 23.3 | WSW 4... 9 12 | Few Acu, t haze on horizon. —12.0 101.6 
26; 2:45p.m..| 25.0) WSW 5... 9 12 | 1 Acu, light haze. +3.5 | 117.1 i 
29; 4:21a.m__| 15.0| WNW2... 9, 10] 1 Ci, light water haze. Aug. 11.....| 12 30] —48.0] 51.6 Mount Wil- 
' 29; 2:07 a. m_- 18.3 | WNW3_-_- of) 10 | Light water haze. +0.5 | 100.1 son. 
31; 1:58p.m_.| 19.4 | W3_._.... 9 7 | 7 Cu, light haze. +1.0] 100.6 
+4.0 103.6 
+18.0 117.6 
10 59 | —36.0 51.3 U.S. Naval. 
102.3 
+29.5] 116.8 
PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR Aug.13_...|11 6| +42.0] 116.0 Do. 
AUGUST 1935 Aug. 14__..] 10 55 Do. 
fe [Dependent alone on observations at Zurich and its station at Arosa] Tee aa 
Aug. 5 | —68.0] 339.6 Do. 
7 {Data furnished through the courtesy of Prof. W. Brunner, Eidgen +68.0] 115.6 
Sternwarte, Zurich, Switzerland] Aug. 16... 12 25 | —55.0 | 338.6 Mount Wil- 
30.6 
August 1935 | Relative qucnst 1935 Relative |) ugust 1935 | Relative Aug. 17 U.S. Naval. 
numbers | numbers | numbers 340.1 
Aug. 10 48 300. 1 Do. 
Aug. 21.....} 12 38 | +120) 330-4 U. 8. Naval. 
28 || 26 || 26....___- 99 22.....] 14 4 340.1 Do. 
2 We = a13 aug. 3....- +39.0 340.8 Do. 
Aug. 24..... 11 12, —82.0 206. 6 Do. 
@38 || 20........ Mea §2 || 30______-- 24 +70.0| 358.6 
Aug. 25.....| 13 53 | —66.0 | 208.0 Harvard. 
31 d 37 
> 
| Aug. 26....- 12 45 56.0 205. 3 -| Mount 
| —4.0] 267.3 son. 
Mean, Aug. 27 14 59 U. 8. Naval 
a= Passage of an average-sized group through the centra) meridian. Aue Res 14 32] —88.0| 145.9 Do. 
b= Passage of a large group or spot through the central meridian. —30.0 | 203.9 
c= New formation of a center of activity: E, on the eastern part of the sun's disk; +61.0 | 294.9 
W, on the western t; M, in the central circle zone. +78.0} 311.9 " 
d= Entrance of a large or average-sized center of activity on the east limb. Aug. 29..... 11 40} —75.0] 146.2 Mount Wil- 
—18.0 son. 
+79.0 | 301.2 
Aug 30..... 13 44 | —60.0 9 U.S. Naval. 
—7.0} 200.9 
Aug. 31_....} 11 —720] 124.2] Do. 
—50.0 146, 2 
+6.5 202.7 
Mean daily 
area for 31 


/ 


ero} 
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AEROLOGICAL OBSERVATIONS 


[Aerological Division, D. M. Litre, in Charge] 


By L. T. 


At those stations with a sufficient period of record for 
the determination of approximate normals, upper-air tem- 


ratures during August averaged close to normal. 


(See 


table 1 and footnote thereon. ) Upper-air relative humid- 
ities averaged mostly above normal with departures of 


small to moderate m 
high average relative 


TaBLe 1.-—Mean free-air temperatures and relative humidities obtained by airplanes during August 1935 
TEMPERATURE (° C,) 


nitude. 


Of especial interest is the 


umidity at El Paso at the 4,000- 
and 5,000-meter levels as compared to all other stations. 
The lowest average relative humidity at the highest 
levels occurred over Sunnyvale. 


The resultant winds for the month were in general as 
follows (see table 2): Directions were in most cases close 
to normal. Marked changes, however, occurred at Albu- 
querque and Oklahoma City, where the directions were 
almost due south at 4,000 meters and due north at 5,000 
meters, as compared to a normal westerly component. 
Velocities were mostly above normal at 3,000 meters and 
mostly below normal at 4,000 meters. 


Altitude (meters) m. s. 1. 


Surface | 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 
Stations —__.. Num- 
| iber of 
Depar- Depar- Depar- Depar- obser 
ure | ture ure ure ure ture ure ture ture | va 
Mean | from | Mean! trom | trom | Men! from | from | Mean) trom | Mean) trom | Mean) trom | trom | tions 
normal normal normal normal normal normal =a 
| 
Field (Shreveport), La.! 

Kelly Field (San Antonio), Tex.! 

Maxwell Field (Montgomery), 

Mane Field (Hempstead, L. I.), 

Norfolk, (10 m) 22.9 | —0,1 20.4 | —0.3 17.9 | +0.2 15.4 | +0.7 13.1} +10 1.0) +1.5 6.0 | +15 0.5 | +14 23 
Omaha, Nebr.? (300 20.6! +1.3) 228)420/ 224/408) +10 17.6 | +11 14.9 | +1.4 11.3) 4.6 +1.1 —1.4 +1.6 31 

Pensacola, 25.3 0.0; 24.0) 40.4) 21.0; 40.2) 17.8) +01 14.9 | +0.2 12.0 | +0.2 9.1) +0.2 3.1 | +0.1] +0.4 31 
San Diego, Calif. (10 19.2 | 19.6 | +0.4 22.8 | —0.1 21.6 | -—0.5 18.9 | —1.3 15.5 | —1.3 12.2} —1.2 —1.3 —1.6 31 
Seattle, Wash. (25 12.7 13.6 (4) 13.3 | —1.2 11.6 | —0.8 9.6) 8.0) +0.1 6.1 | +0.6 | +10) +10 25 
Selfridge Field ount Clemens), 

Sunnyvale, Calif.3 15.4 —2.2 16.1 | +0.3 | 21.9) +13] 20.9 18.3 —1.1 15.5 | 12.4) 6.9) +04 
Washington, D. C.3 (13 2.7) -—0.6 18.3 1.0 15.7 —-0.8 13.4 | —0.3 10.4 | —0.5 7.8 | —0.4 3.2) +0.2) +0.8 30 
W right Field Dayton), Ohio | | 

RELATIVE HUMIDITY (PERCENT) 
Barksdale Field (Shreveport), La_- 63 |... 63 66 62 58 41 | | 
Kelly Field (San Antonio), Tex-. 92 |... 65 |. | 58 |. 5: |. 46 
Field (Montgomery), 

Mitchel Field (Hempstead, I L. 

85 +5 74 +3 70 +3 67 +1 68 +1 63 -1 55 48 41 
79 65 -5 55 0 51 -2 51 54 53 49 +1 
88 +2 82 +3 8&3 +7 80 78 +7 | 75 +7 72 +6 71 +6 66 +8 | 
San Diego, sy +10 75 -2 5D +4 41; +4 40 +5 | 44 +7 47 +7 80 O6+5 46 +5 | 
SOU 87 (4) 78 (4) 69 +3 66 +3 | 64 +4 57 +4 51 +5 39; +3 34 +3 | 
Selfridge Field (Mount Clemens), | | 

83 +7 75 —2 42 —5 33 +1 31 +4 30 +5 29 +5 | +4 +4 
Washington, D. +7) 72) +3) 7, +6) 6 0} 67] +3/ 6) +3) SI 0 

| | | 
2? Weather Bureau 3 Navy. 


‘ Departures omitted because of  -_ in time of observations this month and those on which normals are based. 
Observations taken about 4 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn. 


normals covering the following total number of observations made during the same month in previous years, including the current month: 
Norfolk, 140; Omaha, 146; Pensacola, 186; San Diego, 172; Seattle, 62; Sunnyvale, 75; Washington, 212. 


Note.—The departures are based 


‘ 
| 
| 
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TABLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 6 a. m. (E. S. T.) during August 19365 
(Wind from N =360°, E=90°, etc.) 


Albuquer- || Atlanta, || Billi Boston, || Cheyenne, Cincinnati, || Detroit, Fargo, Houston, Medford, || Murfrees- 
que,N.Mex.|| Ga. Mon Mass.’ || Wyo. || | "Ohio Mich.’ || N.Dak. || Tex.’ || || boro, Tenn. 
(1,554 m) (309 m) || (1,088 m) (15 m) (1,873 m) P (153 m) (204 m) (274 m) (21 m) (410 m) (180 m) 
(m) 
m, 8. |. a 8 
Halse | ale tale liale 
° ° ° ° ° ° ° ° | ° ° ° ° 
Surface. 33 | 2.711 15/06 || 338 | 26 || 277/261) 193] 09 || 32] 26/06) 337/07)! 130) 200/06) 22! o5 
340 | 01 907 | 4.3 230} 190] 1.1 | 225/1.5 202/41} 121 | 270) 1.0), 196| 19 
197 | 0.7 236 | 3.4 264] 41 || 276 | 3.3 || 255/31 || 262| 27/| 186|3.5 || 122] 46 290/18 || 26| 23 
254 | 0.9 || 93 | 20 || 280 | 3.4 230} 5.1 || 267| 5.1 || 264/42 276) 163) 261/126) 46/04 265| 27 
2,000... 71 | 270 | 1.0 |] 147 | 0.6 || 287| 3.0 || 262/30 || 273] 5.4 275/64 || 279| 61 || 163) 127| 73/07)| 25 
2,500........ 193 | 1.8 || 235 | 1.1 || 250] 3.2 || 277/ 231/45 || 275] 7.0 || 267| 5&3 || 273} 7.1 || 272) || 136) 37 235/27)! 24 
2.2 || 216 | 0.4 || 260 | 6.2 |) 283 | 4.1 242 | 4.7 288 7.3 264 5.4 || 273 | 7.5 271 9.6 118 | 2.0 |) 3.6 || 225; 48 254 2.6 
4,000. 190 | 1.0 || 320 | 1.3 || 265 [11.5 || 207/25 || 265/47] 290| 7.5 || 285| 8&1 || 271/86 |, 292) 105 108/23 112] 235/62) 28! 27 
Sault Ste 
Newark, , Oakland Omaha, , Terri- St. Louis, || Salt Lake |/San Diego,| "94 Seattle, || Spokane, |/ Washing 
.J. Calif. || City, Okla. || Nebr. tory of Fla.! Mo. City, Utah | Calif. Wash. yash. .D 
(4 m) | adem) |] oem) |} awaits |) Cem) |) 7m) || |) | |) |) (oem) | 
m 
Altitude (m) | 
m. s. 1. 
Ale Ale Tale l Ale Fale ale false als 
Surface.....| 353 | 0.9 || 331/09 174] 30 153/17 48] 187/04 155] 3.2 134] 108] 1.3), 105] 1.2 5] 06 
316 | 2.8 || 246 | 2.2 185} 6.5 || 181 | 4.9 70 | 7.1 || 223 | 28 130 | 0.5 205 14 317 3.5 
298 | 3.2 || 204) 20 || 206] 13.1 || 215] 7.4 || 72] 7.7 || 267] 07 || 265] 3.0 84/20) 28] 14/26 || 303) 40 
278 | 4.4 || 239/0.7 || 211| 96 || 234/69 | 75] 6.5 || 271/39 || 166) 53 || 113/26) 208] 296] 49 
2,000........ 288 | 6.0 |, 205|1.7 || 5.8 85] 4.4 52] 1.1 || 280) 1899] 3.9 || 120/3.8| 278| 58 || 252] 32]! 
201 | 7.3 || 169135 || 220] 49] 31/| 68] 1.3 || 216] 33 116/29] 283| 241 | 1.6 || 258] 285| 7.7 
3,000... 313/89 || 198] 20) 200) 43] 24] 300/49] 131] 43] 286) 7.6 || 255/28 || 200| 7.0|| 76 
174| 1.2 || 284 | 32] 1.6 |] 204/43 || 236] 4.3 117] 5.0 267 | 6.5 || 250} 10.6 || 237] 44 
| 304 | 3.3 || 247 | 281 | 6.9 || 274/103 || 273] 6.1 
! Navy stations. 


RIVERS AND FLOODS 


[River and Flood Division, Montrose W. Hayes, in charge} 


By Ricumonp T. Zocu 


Unusually heavy rains occurred over the Muskingum 
River Basin in Ohio on August 6 and 7. The resulting 
floods caused considerable damage and the loss of five 
lives. A detailed report on this flood will appear in a 
later issue of the Review. 

There were a number of floods in the small streams of 
Arizona, the most important being those of the 22d, near 
Wickenburg, which made 35 persons homeless; and on the 
28th, near Dragoon, which overturned a transcontinental 
bus and drowned 5 persons. 

The other floods of August were not of great importance. 


HEAVY RAIN IN TEXAS, MAY 31 


A very heavy rain and resulting flood occurred on May 
31 near D’Hanis, Tex., in the Nueces River Basin; a report 
recently yer by the official in charge, Weather Bu- 
reau Office, San Antonio, Tex., is of unusual interest and 
is printed in full below: 


An excessive rainfall of great intensity occurred in Medina 
County, Tex., on May 31, 1935. Saco Creek flooded the town of 
D’Hanis, washed away 17 small houses, a mile or more of the 
Southern Pacific tracks, and a section of the highway. Five 
persons were drowned. 

The Saco Creek Basin is approximately 50 miles west of San 
Antonio, and the watershed has an area of about 80 square miles. 
This section was visited by Mr. Dalrymple, an engineer from the 
United States Geological Survey, Austin, Tex., and J. H. Jarboe, 
United States Weather Bureau, San Antonio, Tex. An effort was 
made to determine amounts of rainfall and estimate the discharge. 
All available rainfall measurements were checked and crest stages 
at ranch houses examined. A rock house on the Lutz ranch, built 
in 1851, was flooded for the first time, and the highest water stages 
known occurred at all ranches. 

The number of rainfall measurements is too small to support a 
definite statement of amounts. A circular water tank at the Wood- 
ward ranch, cleaned and dry before the rain as affirmed by all, is 
the best measurement obtained. This tank holds 21.84 inches, and 
ran over in less than 3 hours. A carbide can that holds 11.5 inches 
ran over at the Lutz ranch, as did a dip can hanging from a branch 
of a tree at another ranch. The last measured 13 inches. All 
ranchmen state that the rain fell in less than 3 hours. Using the 
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high crest stages reached at the different ranches as part evidence, 
the following conclusions have been reached: 

That apparently 20 inches or more rainfall occurred over a small 
area on Saco Creek, approximately 12 miles above D’Hanis, and 
that 12 inches or more occurred at other points, with an average 
amount exceeding 9 inches over the entire watershed of approxi- 
mately 80 square miles, and that the time required for this rain 
was less than 3 hours. 

It seems almost impossible for water to fall at so rapid a rate, 
but slope measurements made by the United States Geological Sur- 
vey engineers indicate a discha of 265,000 second-feet from an 
area of about 80 square miles. far as known, this much exceeds 
any rate of flow from an area of this size. 


In connection with the above report it is of interest 
that the cooperative observer at Sabinal, Tex., a short 
distance west of D’Hanis, reported 7.70 inches of rain, 
which fell between 5 a. m. and 11 a. m.; and the coopera- 
tive observer at Hondo, Tex., a short distance to the east 
of D’Hanis, reported 9.15 inches in the same period. 
Both Sabinal and Hondo lie outside of the Saco Creek 
Basin. 

The discharge of 265,000 second-feet from 80 square 
miles is 3,312% second-feet per square mile. Since a rate 
of rainfall of 1 inch per hour is equal to a discharge of 
645% second-feet per square mile there must have been a 
rate of rainfall of 5.13 inches per hour from the entire 
drainage area in order to produce the discharge calcu- 
lated from the slope measurements. This is assuming 
that the soil became completely soaked and a steady 
state had been reached. Even at this very high rate of 
rainfall it is very doubtful if a steady state had been 
reached in the short time of 3 hours. Therefore, if the 
discharge calculated from the slope measurements is cor- 
rect, a rate of rainfall considerably in excess of 5 inches 
per hour must have occurred. 
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WEATHER OF THE ATLANTIC AND PACIFIC OCEANS 


{The Marine Division, W. F. McDona.p, in Charge] 


NORTH ATLANTIC OCEAN 


By H. C. Hunter 


Atmospheric pressure—The pressure averaged moder- 
ately above normal near the British Isles; and, apart 
from waters near Iceland and east Greenland, was 
mainly a little above normal over the middle and eastern 
portions of the North Atlantic; also near the North Amer- 
ican coast from Labrador to Virginia, save near Nova 
Scotia and southern Newfoundland where it was below 
normal. From Nova Scotia to the Bermuda region and 
thence southwestward to the Greater Antilles the pressure 
averaged below normal, while it was slightly below over 
the Gulf of Mexico and the east Florida coast. 

The highest pressure thus far reported was 30.53 inches, 
by the American steamship Exochorda, about 10 p. m., 
the 25th, a short distance north of Horta. The lowest 
reading was in a hurricane area, about 27° N., 68° W., 
at 5a, m., the 21st when the American steamship Angelina 
noted 28.20 inches. Apart from hurricane areas the 
lowest is 28.74 inches, by the Swedish motorship Blank- 
aholm, at 3 a. m., the 21st, near 53° N., 38° W. 


Table of flood stages in August 1935 
{All dates are in August unless otherwise specified] 
Above stages — Crest 
River and station 
From— To— | Stage} Date 
ATLANTIC SLOPE DRAINAGE 

Saluda: Feet Feet 

onde 20 2] 7.1 20 

Santee: Rimini, 8. C__.._.............. 12 22 “| 13.0 24 
Savannah: Ellenton, 8. “4 22 16.2 

MISSISSIPPI SYSTEM 
Missouri Basin 
Solomon: Beloit, Kams.........______-- 18 30 30| 104 30 
Ohio Basin 

W Gnoadine: 7 8] 16.9 7 
Tuscarawas: 

Newcomerstown, 16 7 ll 21.2 

Coshocton, Ohio. ll 7 13) 24.6 8 

Lock No. 10, Zanesville, Ohio... 25 8 33.6 9 

Lock No. 7, McC Ohio. 22 8 13 | 328 

Lock No. 3, Lowell, 25 12| 30.3 
Little Kanawha: 

Glenv 23 7 8| 2.2 

Creston, 20 9); 210 
G :8 W. Va... ...-. 10 8 8! 121 8 

Arkansas basin 
Purgatoire: Higbee, Colo... ‘ 
8 8 6.0 8 

Canadian: Union, Okla. ............... 6 31 31 70 al 

WEST GULF OF MEXICO DRAINAGE 
Nueces: Cotulla, 15 | July 29 July 30 
TABLE 1.—Averages, departures, and extremes of atmospheric pres- 


sure (sea level) at selected stations for the North Atlantic Ocean and 
its shores, August 1935 


Station | Highest] Date | Lowest 

Inches | Inch | I Inches 
Julianehaab, Greenland_...............| 29.75 |...-...- 30. 22 29; 20.31 4 
Reykjavik, Iceland 29.69| 12] 30.06; 30| 29.28/ 8,20 
Lerwick, Shetland -----| 20.89] +.009] 30.26 20.25 27 
Valen 30.04; +.12)| 30.43 20.62 23 
Lisbon, Portugal 30. 01 —.01 | 30.17 2| 2.77 29 
30. +.02 | 30.12 25 | 20.94 24 
Horta, Azores... 30.25} +.05 | 30.45 25 | 20.86 20 
Belle Isle, Newfoundland 29.91 | +.02| |} 20.28) 
Halifax, Nova 20.98; —.03| 30.30 18| 20.62; 2,25 
30.02; 30.31 19 | 29.65 1 
30. 00 30.16 18 | 2.82 7 
Bermuda... 30.05 | 30.14/ 1,18] 29.68 23 
20.97; -—.07| 30.07/|2,12| 29.89 20 
West__ 29.97; 30.15 2.87 31 
29.95| ~—.03 30.17 3 | 29.80 
Nots.—All data based on a. m. observations only, with departures com from 
best available Hatteras, West, 


normals related to time of observations, except 
Nantucket, and New Orleans, which are 24-hour corrected means. 


Cyclones and gales Low near Virginia on the 7th 
advanced over the ocean, first eastward, then toward 
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east-northeast, gaining strength during the 8th and 9th. 
The position of the center on the 10th was about 400 miles 
south of Newfoundland, and several steamers to westward 
of midocean reported gales; the greatest force, however, 
was only a strong gale (9). On the 11th and 12th the 
storm’s course was more northerly, so it ceased to affect 
the chief steamship lanes. 

Another Low, central on the 16th near the southern tip 
of Greenland, gradually expanded to southward and east- 
ward till it covered a large area; and for several days, 
especially the 19th to 21st, showed considerable strength. 
Numerous reports of gales encountered have been re- 
ceived from vessels then traversing the chief routes to 
northern Europe, between the 50th and 20th meridians. 
The American steamship Scanpenn reported the greatest 
force connected with this storm, namely 11. On the 22d 
and following days this storm withdrew to northeastward. 

Tropical storms.—One West Indian hurricane passed 
through its whole life history during August 1935. Full 
discussion of the storm appears elsewhere in this issue, but 
reference is here made to the synoptic weather charts 
representing two stages of this storm’s history. Chart 
IX, for August 18, illustrates the conditions existing over 
the Atlantic as the disturbance was emerging from the 
region of origin, advancing northwestward. On the night 
of the 18th the American motorship California Standard 
experienced whole gales, backing from northeast to south- 
east, near 23° N., 64° W., but the lowest barometer was 
only 29.55 inches. 

n the morning of the 21st, as the storm was recurvi 
northward, the American steamship Angelina record 
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hurricane winds and a reading of 28.20 inches. Three 
days later the British freighter York City suffered consid- 
erable damage near the center, then about 36°30’ N., 
59°30’ W. Chart X shows the situation on the 24th, 
when the center was near the York City, and gives also 
the approximate track of the center over its whole course. 

During the 24th the storm turned northward near the 
55th meridian, attended by heavy gales which caused 
much damage to fishing fleets and considerable loss of life 
over the Grand Banks and on the Newfoundland and 
Labrador coasts. 

At the end of the month another tropical storm had 
appeared near the southeastern islands of the Bahama 

up. A full account of this will appear in the September 

EVIEW. 

Fog.—Near the American coast from New Jersey to 
Nova Scotia and thence eastward between the fortieth 
and forty-fifth parallels there was much less fog than dur- 
ing July just preceding, no one 5° square in this stri 
showing more than 13 days. East of the forty-fifth 
meridian no fog whatever has been reported in this strip, 
although fog was more frequent than usual just to west- 
ward, over the southern Grand Banks region. 

Between the forty-fifth and fiftieth parallels, from east- 
ern Newfoundland to the twentieth meridian, fog was 
everywhere much more prevalent than usual during 
August, although it generally was not quite so common as 
it had been during Suly 1935. The greatest number of 
occurrences during August, 18 days, was noted not far 
east wre and, in the square 45° to 50° N., 45° 
to 50° W. 


OCEAN GALES AND STORMS, AUGUST 1935 


Vo Position at time of Low- Diree- | Direction | D 
yage lowest barometer Gale | Timeof | Gale est tion of | and force | tion of | Direction Shifts of wind 
— lowest | ended ba- wind | of wind at | wind | and high- near time of low- 
Au- |barometer} Au- | | when | timeof | w est force | barometer 
From— To— Latitude | Longitude | August— | gust— | eter =, of wind 
NORTH ATLANTIC 
OCEAN 
Inches 
Tanamo, Am. 8. S8__...| Alvaro Obre- | Philadelphia...| 21 48 N.| 90 23 W. 2 | Sp, 2..-.-.. 2 | 29.99 | SE_.._. SE..... OB, .8.... 
gon. 
Boston City, Br. S. S...| Swansea Montreal 52 45 N.| 50 24 W. 4 | 9a, 4 29.12) WSW_.| WNW,8..| WNW-_| WNW, 8_| WSW-WNW. 
Cardonia, Am. 8. 8.....| Galveston.-..._- Barcelona_.---._- 38 38 N.| 63 46 W. 9 | Noon, 9 9 | 29.48 | NE..__| NE, 9____. NNE NE, 9....| NE-NW. 
Quisteonck, Am. 8. New Orleans__. 40 30 N.| 58 42 W. 11 | 29.30 | SSE....| SW, WSW..| WSW,9-| SSE-SW 
Bremen, Ger. 8. S___...| Cherbourg.....| New York----- 43 25 N.| 51 54 W. 10 | 9p, 10. 11 | 29.66 | SSE__ E, WSW..| 8, 9.-..... SSE-SW. 
Makala, Belg. S S_....| Banana.._..... 43 E8 N.| 8 40 W. 12 | 6p, 12... 13 | 20.76 | N......| NW, 5....| N, 8..-.--| SW-NNW. 
——— Prince, Br. | Trinidad_-..._- New York..--. 21 43 N.| 65 00 W. 18 | 4p, 18. 19 | 20.75 | N...... NNE, 6...| ENE. ENE, 9 .| N-NNE-ENE. 
California Standard, | Cristobal......_ London. ......- 12220 N.| 6400 W. 18 | 9p, 18... 19 | 29.55 | NE....| NE, 11....| SE..... NE, 11...| NE-ENE-SE. 
m. M. 8. 
Gepeunt Greene, U. 8. ot ek Ek a = 58 37 N.| 46 27 W. 20 | 9a, 20....- 20 | 29.35 | ESE...| SSE, 5 ENE..| ENE, 9..| SSE-ESE. 
ohns. 
Swed. | Gothenburg....| New York----- 53 08 N.| 38 30 W. 21 | 3a, 21..... 21 | 28.74 | SW....| SW, NW....| SW, SW-NW. 
Ponce, Am. S........| New York..... San Juan_.....- 27 30 N.| 6645 W.| 20 | 3a, 21... 21 | 29.72] | SE, 10....] E-SE. 
Angelina, Am. 8. 26 55 N.| 68 30 W. 20 | & 21 | 28.20 | E......| NE, 12 SW ____| W, 12_...| E-NE-W. 
Importer, | Belfast.........| New York 50 37 N.| 37 20 W. 21 | 29.34! 8 SW,8 WNW. WNW, 10. SW-WNW. 
Am, 5. 5. 
Paul H. Harwood, Am. | New York---_- Aruba 1 2638 N.| 69 58 W. 20 | 7a, 21.... 21 | 28.54 | NE NW, 9 a N, 10.....| NE-N-NW. 
Champlain, Fr. 8. 0......--..| Havre _.| 50 24 26 06 W. 21 | 3p, 21 | 29.44 | W-_.-... W, 8....- SW-W. 
Lord Kelvin, Br. 8. 8...) Out 50 15 N.| 21 00 W. 21 | 6p, 21. 23 | 29.54 | SSW. sw, NW....| SSW, 9...| SSW-WSW. 
mouth. 

A. C. Bedford, Am. 8.8_| Montreal_......| Cartagena... __ 28 26 N.| 66 24 W. 21 | 6p, 21._.. 22 | 29.68 | ESE. SE, 10_..-- SSW SE, 10__.| ESE-SE-S. 
Scanpenn, Am. 8. 8_._.| Copenhagen....| New York----- 57 32 N.| 24 50 W. 21 | Mdt., 21 22 | 28.78 | SE.__.. iE, 3...... NW.. NNW, 11.| S-SE-NE. 
Noreg, Nor. M. 8__....| Houston- Gibraltar 27 20 N.| 71 40 W. 20 | Mdt., 21 23 | 20.36 | ENE_.| WNW, WSW W, 11_.__| NW-W. 
City, Br. 8. 8....| Baltimore... 13630 N.| 59 30 W. 23 24... 24 |? 28.71 | , 8, 12.....| SSE-S-NW. 
Swed. | Gothenburg....| New York....- 45 25 N.| 58 10 W. 24 | 1lp, 24 25 | 28.86 ENE_- NE, | W, 8.....| ENE-NW-N. 
Waukegan, Am. 8. S...| 49 59 N.| 1200 W.| 26 | 2p, 26.... 27 | 20.85 | WSW..| WNW,8..| WNW_| WSW,8.| SW-WNW. 
Marn. Jan. | 22 55 N.| 74 30 W. 31 | 8p, 31....| Sept. 1| 29.67 | \ SW-s. 


1 Position approximate. 


of 
~ 
‘ 
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OCEAN GALES AND STORMS, AUGUST 1935—Continued 
Voyage Position at time of Low, Diree- | Direction 
lowest barometer | Gale | Timeof | Gale est tion of | and force | tion of | Direction Shifts of wind 
began! lowest /| ended wind | of wind at | wind | and high- ‘ 
essel | ba- near time of low- 
—| J — of w 
To~ I gust ugus gust eter gale n 
NORTH PACIFIC 
OCEAN 
Inches 
Madoera, Du. M. Los Angeles.__.| 35 06 N. | 153 48 E. 5 | 10a, 6 | 20.70 | ESE.__| SE, ESE_..| SE, None. 
Steel Voyager, Am.S.8_.| Los Angeles. 17 50 N. | 103 00 W. 5 | 4p, 6 | 29.78 | E...--- ESE, 7..-.| ESE...| ESE, 9... Do. 
Arizonan, Am. 8. 8_....| Los Angeles 20 33 N. | 106 53 W. 7 | 20.79 | ESE._.| SE,8 ENE SE, Do. 
Athelsultan, Br. M. S__| San Francisco._| Yokohama 36 09 N.| 171 00 W. 6 | Mdt., 6. 6 | 29.80 | SSE. 8, 5... , == SSE-8SW. 
U. 8. Grant, U.8. A. 20 51 N. | 108 03 W. 8 | 20.70 | ESE ESE, 8..__.| SSE_...| ESE, 8 None. 
cKenney, | Los Angeles___ do_. 121 14N. | 107 46 W. 8 |?20.70 | SSE. B, SSE... 9..... Do. 
m. 8. 8. 
San Rafael, Am. 8. 22 20 N. | 109 09 W. 7 | 4a, 8...... 9! 29.61 SE, 7.....- SE, 8..... E-SE. 
Ogura Maru, M.8.) Estero Yokohama___..| 35 58 N. | 167 52 W. 8 | lla, 8..... 8 | 29.94 8, 
St. Mihiel, U. 8. A. T._| Balboa_.__- 15 47 N. | 109 43 W. 8 | 4p, | 20.72; SSW, 8 §_.._....| SSW, 9.../ None. 
Steel Mariner, Am. 8.8.) Los A 24 42 112 30 W. 9 | 4a, 9...... 9} 20.462) ESE...| ESE, 8... 
Athelsultan, br. M. San Francisco... Yokohama__-...|!35 52 N. | 166 12 E. 12 | 4p, 12.... 12 | 29.37 | SSW...) SW, SW, 8-SW-W. 
Golden Horn, Am. 8. 8_}____- --| 46 42 N. | 174 39 E. 15/1 15 | 29.58 | WSW EM sw-w. 
| Los A 17 02 N. | 101 32 W. 18 | 5p, 18... 20 | 29.56 | SW_. WNW, 3... NW. SSW, 10..| NW-S8W. 
Am. 5. 5. 
Steel Traveler, Am.S.S_| 11 36N.| 94 58 W. 17 | 4p, 19.... 20 | 29.79 | SW_...' SW, ssw SW, 9._..| SW-W. 
Steel Trader, Am. 8. Sam Diego_..... alboa.........| 14 42N.| 96 06 W. 19 | 4a, 20._... 20 | 29.76 | WSW..| W, 7.-..--- \ wesw, WSW-W. 3 
San Jose, Fr. 8. S......- A 17 48 N. | 103 21 W. 20 6p, 20 21 | 292.63) ENE ENE, 7._.| ESE SW, 9._..| N-ENE-SW. 
Harry Luckenbach, Los Angeles....| 20 44 N. | 107 23 W. 20 | 3p, 21 21 | 29.30) SE..._. NE, 10..._| NE.. N-NE-E. 
m. 8. 8. 
Los Angeles.___| Balboa ..--| 18 34.N. | 104 28 W. 21 | 4a, 21..... 21 | 20.39 | NE___.| ESE, 6 6... SSE, 9 NE-ESE-8. 
m. 8. 8. 
Montanan, Am. 8. do___. 20 39 N. | 107 18 W. 21 | 3p, 31...- 22 | 20.42; ENE..| E, 10__.-..| SE_____| SE, 11_--- N-E-SSE. 
Virginia, Am. 8. 20 30 N. | 107 & W. 21 | Sp, 21...-. 22 | 202.12 | NW-....| ESE, ESE__.| ESE, ll_.| NW-E-8. 
Maru, Jap. 19 40 N. | 106 00 W. 21 | Oa, 21..... 22 | 2.29 N..---- EF, 11. N-SE-S. 
West Cactus, Am. 8. _do..........| 23 52 N. | 112 31 W. 23 | 3p, 23... 23 | 20.32 | NNE..| NNW, NW, NNE-NW. 
Ow Diego, Am. grounds out from San | 24 38 N. | 111 55 W. 22 | 4p, 23.... 24 | 20.50 | ENE..| ESE, 9..._| SSE, 11 E-ESE-SE. 
. 8. iego. | 
Pres. Grant, Am. 8. Yokohama ____| 51 24.N. | 170 36 W. 21 | 1a, 22..... 20.49) SW w,8 .| SW-8-Wsw., 
Athelsultan, Br. M. S__| Yokohama____- San Francisco..| 42 35 N. | 167 00 W. 30 | 2a, 31....- 30 | 20.59 8-SW. 
' 
) Position approximate. ? Barometer uncorrected. 


NORTH PACIFIC OCEAN, AUGUST 1935 
By E. Hurp 


Atmospheric pressure-—Practically normal barometric 
conditions prevailed over the North Pacific Ocean during 
August 1935. The greatest monthly departures from 
normal occurred in the western Aleutian region, +.08 
inch, and at Midway Island, —.08 inch. The greater 
part of the eastern half of the ocean, except to the south- 
ward of the Hawaiian Islands in midocean, and south of 
Cape Mendocino, along the North American coast, was 
dominated by anticyclonic conditions. Low pressure 
prevailed over the Far East. The Aleutian Low, shallow 
as in the preceding month, lay over the Bering Sea. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean, August 1935, at selected slations 


| Depar- 
Average 
Ss 
Stations pressure .- from| Highest | Date |Lowest| Date 
— 
i In Inch Inches Inches 

20. 97 +-0. 08 30. 36 12| 29.48 2 
Dutch Harbor... 29. 93 +. 07 30. 58 2.30 
29. 86 +. 8 30. 60 12| 20.26 23 
29. 95 +.09 30. 34 12 | 29.64 23 
JORG... . < 30. 00 —.02 30. 35 26 | 29.49 5 
Tatoosh 30. 06 +. 06 30. 34 ll 81 17 
an 29. 89 —.6 30. 01 7 | 29.75 19 
29. 83 29.92} 12,13 | 29.58 21 
30.01 . 00 30. 08 4 29. 91 10 
Midway 30. 00 —. 08 30. 14 20 | 29.72 6 
29. 80 —.02 29. 90 8,9 | 29.60 21 
29.77 +.03 29. 88 10 | 2.62 4 
29. 86 19 | 29.29 | 6 
29. 82 +. 06 29. 98 30 | 29.58 7 
30. 14 15 | 29.22 29 


Note.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu, which are based on 2 observations. |epartures 
are computed from best available normals related to time of observation. 


Cyclones and gales.—Outside of the Tropics, although 
there was some cyclonic activity in middle and higher 
latitudes to the westward of longitude 160° W., few gales 


resulted. These occurred on scattered dates and in 
scattered positions and, except in two instances, did not 
exceed force 8. The two heavier gales were reported as 
follows: Of force 10 from the south on the 8th, near 36° 
N., 168° W., and of force 9 from the southwest on the 
12th, near 36° N., 167° E. A moderately deep cyclone 
moved eastward at some distance south of the Aleutians, 
29th to 31st, but was attended only by widely separated 
moderate to fresh gales. Along the coast of the United 
States a fresh northerly gale was experienced on the 14th 
northwest of San Francisco. 

Typhoons.—Subjoined is a report on the typhoons of 
the far East for August 1935 prepared by the Rev. 
Bernard F. Doucette, S. J., of the Philippine Weather 
Bureau. The only additional comment worthy of place 
here pertains to the typhoon of July 31—August 12 which 
poeta southwestern Japan on the lith. A press report 
of that date from Tokyo said that central Japan was 
ravaged by the storm and attendant floods which left 
some 200,000 persons homeless and damaged property to 
the extent of more than a million dollars. 

Cyclones off the west coast of Mexico.—Two cyclones 
developed in Mexican west coast waters during the 
month. The earlier first appeared on the 5th near 18° 
N., 103° W. It followed a general west-northwesterly 
course and was lost to observation on the 9th, near 
25° N., 113° W. The highest wind reported in con- 
nection with it was of force 9, near 18° N., 103° W., on 
the 5th, and near 21° N., 107-108° W., on the 6th and 
7th. The lowest barometer reported was 29.61, read on 
the American steamship San Rafael near 22° N., 109° 
W.., on the 8th. 

The later cyclone originated to the southward of the 
Gulf of Tehuantepec on the 17th. From the 18th to 
20th, scattered westerly to southwesterly gales, varying 
in force from 7 to 10, occurred with little reference to 
storm progression between the locality of origin and a 
position to the westward of Acapulco, thus indicating 
early lack of organization of the storm. On the 20th, 
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however, a definite depression center was located inland 
approximately between but slightly to the north of 
Selina Cruz and Acapulco. 

Early on the 21st the wind circulation, the depth of the 
barometer, and the augmented force of the wind, showed 
a definite center located at sea about 70 miles south- 
southwest of Cape Corrientes. At 9 a. m. the Japanese 
M. S. Hakonesan Maru, in 19°40’ N., 106°00’ W., 
experienced a wind-force of 11 from the southeast, 
barometer 29.29. At 5 p. m. of that date the American 
steamship Virginia, in 20°30’ N., 107°24’ W., had an 
east-southeast wind of force 11, barometer 29.12, the 
lowest recorded in connection with the storm. 

Near hurricane wind velocities occurred over @ small 
area at the entrance to the Gulf of California on the 22d, 
as the cyclone moved slowly northwestward toward a 
position slightly to the westward of Cape San Lucas. 

On the 23d, in 23°52’ N., 112°31’ W., the American 
S. S. West Cactus had a northwesterly wind of force 11, 
which led to the belief that the center was proceeding 
into the Gulf, whereas it was closely hugein the west 
coast of the Peninsula. After the 23d the disturbance 
rapidly lost energy, and on the 26th entered the Cali- 
fornia coast as a very shallow depression near Point 
Conception. 

Fog.—Generally, over the North Pacific, there was 
materially less fog this month than in the preceding July. 
Along the Washington coast fog was reported on 4 days; 
along the California coast, on 7 days; and along the coast 
of Lower California, on 6 days. Along the northern 
steamship routes fog was encountered between 135° W. 
and 155° W., in the general neighborhood of the 50th 
parallel, on the 22d to25th. The ge 4 of frequency 
mereased generally to the westward, with the foggiest 
areas, having about 30 percent of days with fog, eing 
those embraced within the squares 45°-50° N., 170°-175 
E., and 40°-45° N., 150°-155° E. 


TYPHOONS OF THE FAR EAST, AUGUST 1935 


By Bernarp F. Dovucertz, S. J. 
[Weather Bureau, Manila, P. I.] 


There were three typhoons during this month— possibly 
four, as explained below. The first one, coming early in 
the month, caused heavy rains over the northern part of 
the Archipelago. After this typhoon, came a period of 
high pressure during which the meteorological conditions 
were very similar to those of April and May. During 
the last 10 days of the month, the other typhoons occurred. 

Typhoon of August 1 to 12.—On August 1, soon after 
the typhoon of July 22 to 31 had filled up over the con- 
tinent, a typhoon started from a position about 600 miles 
east of the Balintang Channel, in a northwesterly direc- 
tion toward Formosa, but changed on August 4 to a 
westerly course as it crossed that island. After entering 
the continent it soon recurved to the northeast, passed 
on the 8th into the Yellow Sea, crossed Korea and, finally, 
moving eastward, passed over the southern part of 
Honshu. 

As this typhoon crossed Formosa, the winds weakened 
without an accompanying rise in pressure. Instead, the 


circulation over the southwestern sector increased so 
much that the Taihoku Observatory called this portion 
a secondary cyclone. 


When both the primary and the 
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secondary circulations moved into the continent, they 
combined about a single center. 

When this storm, on approaching Formosa, was about 
400 miles north-northeast of Aparri (August 3), heavy 
rains fell along the western coast of Luzon and over the 
provinces between Manila and Baguio. Since these were 
soon after the rains of the last typhoon of July, extensive 
floods resulted. Furthermore, the Agno, Pampanga, and 
Angat Rivers overflowed their banks because of the heavy 
rains in the mountains east of the plains. The loss of 
life was not great (265 deaths being the total given by 
the newspapers of August 9), considering that whole 
provinces were under at least 3 feet of water. Besides, 
there were no violent winds and after it stopped raining 
the water subsided very quickly. Property loss, consist- 
ing of animals and crops, was quite large, and considerable 
relief work was required from the Red Cross Society. 


Rainfall 
[24 hours beginning 6 a. m.] 
Baguio, | Dagupan, | tha za 
Mountain 
Pr. sinan Pr bales Pr. Rizal Pr. 
Inches Inches Inches Inches 
25. 51 8.72 3.94 4. 57 
19. 38 §. 21 .80 4.90 
Aug. 4 76 1.61 -22 
Aug. 5 3.15 | . 30 . 61 Trace 


Typhoon of August 18 to 29.—This typhoon, which 
formed after an extensive and persistent high pressure 
began to weaken, showed its presence as a low-pressure 
area north of Guam on August 17 and 18. As a depres- 
sion, it moved west until August 21, then changed to the 
northwest about 600 miles east of Luzon. It passed 
close to and northeast of Basco, and on the 23d over 
southern Formosa, and changed thereafter to a westerly 
course. On the 26th, it would have entered the conti- 
nent, if it had continued its velocity of the preceding days. 
Yet, from the observations available, it apparently did 
not enter the continent, certainly not to any great distance. 
Then, on the 27th, a definite center appeared near Pratas, 
moved northward, crossed Formosa and filled up over the 
Meiaco-Sima Group. During these days, Swatow did 
not send observations, and until these are available, the 
course of the typhoon or typhoons cannot be decided 
with certainty. It seems, however, that there was only 
one typhoon. It did not enter the continent. Instead 
of continuing on the westerly course which it had taken 
across the Formosa Channel, it appears to have changed 
to the southwest, then southeast, into a position between 
Pratas and Basco, where it intensified, and then on the 
28th and 29th moved northeastward over Formosa. 

Typhoon of August 20 to 30.—Forming northeast of 
Guam, this typhoon pursued its course over ocean 
regions, until it reached Japan. From August 22 to 24 
it moved northwest, gradually changed to the north- 
northwest and came on the 27th close to the Nansel 
(Loo-choo) Islands. Over southern Japan, it changed its 
course to the northeast and crossed Honshu during the 
29th, moving at a rapid rate toward Nemuro. InJapan, 
according to Manila newspapers of August 30, there were 
42 deaths and much property damage. 
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CLIMATOLOGICAL TABLES 
CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with 
dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by 
the several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 
stations. 

Condensed climatological summary of temperature and precipitation by sections, August 1935 


{For description of tables and charts, see Review, January, p. 37] 


Temperature Precipitation 
= Monthly extremes = Greatest monthly Least monthly 
Section bal = 
§ de 
tation 
In. In. In. 
81.5 | +18 30 || 5.09 | +0.65 | Robertsdale... 13. 43 
79. 1 —.9 17 || 3.85 | +1.53 | Santa Marguerita...| 9.09 
82.0 | +2.1 31 || 1.74 | —1.91 | Jessieville__......._- 5. 43 
73.0} +.6 1 +.24 | Amago............-.- 3. 67 
68.2 | +2.8 27 || 1.77 6.23 T 
81.9) +.5 12 |} 8.85 | +1.78 | Pi EER 21.43 | West Palm Beach____| 1. 41 
80.4 +.9 31 || 5.59 +.42 | Clayton............- 11.59 | Washington._.....__. 1.23 
66.2; —.2 16 -22| —.38 1,47 | 27 .00 
75.7 | +1.7 37 29 |) 2.59 —.76 _ 
75.2 | +19 39 31 3.12] —.26 7.68 | Logansport_._. - 82 
34 28 || 2.42] —1.12 6.81 | Mount . 38 
80.4 | +2.9 | 4 stations_____- 43 30 || 2.95 —.22 11.65 | Dresden_............- -20 
77.0 | +14 42 31 4.22] +.49 . 54 | Russelville 
83.3 | +1.5 | Plain Deali ..| & 29 || 4.43 —. 63 10. 74 | 2 stations__. eet | 
74.1 | +.9]| Keedysville, Md_.-| 100 13 | Oakland, 36 29 || 3.27 | —1.05 7.64 | Elkton, 101 
68.5 | +1.9 | 100 23 29 || 3.64] +.99 10.34 | Bay City. 1. 55 
Minnesota. 68.8 | +1.5 _ 102 23 31 || 4.52 | 10.11 | 1.77 
83.0 | +2.4 | 3 109 | '8 Batesville........... 52 29 || 2.71 | —1. 57 11.67 | 
Missourl. 110 18 | 7 45 28 || 2.26 | —1.65 6.01 | Brunswick 18 
64.5 | —.2 | Garland_.........-- 110 10 | Upper Yaak River..| 22 15 |} .62] —.52 2.10 | Conrad 
Nebraska. .......... 75.3 | +2.4 3 stations... 11 | Nenzel (near) 30 30 || 268) —.14 T 
72.6 | +2.2 n 29 1 —.13 3.10 | 8 stations.............| .@ 
New 68.3 | +1.5 | 2 stations 118 | Pittsburgh, N. H...| 34] 124 || —1.88 4.600 Konomoc,| .25 
onn. 
New Jersey...-..---- 72.4| +.6] Burlington........-. 98 36 25 || 2.57 | —2 18 34 | Culvers Lake... il 
New Mexico. 71.0} +.4] Nara Visa (near)...| 110; | Therma (near) 31} 113 || 3.53 | +104 8. 51 05 
New 68.5 | +1.2 | 2stations...._...... 96 | !16 | Indian 31 24 || 2.26 | —1.50 | 6.40 | Bridgehampton. .73 
North Carolina... 76.4) +.6 | 3 104 Banners Elk. 31 || 5.13 | —.39 | .-| 14.80 1,27 
North Dakota.......| 66.2 .0 | 2 stations_.......... 109 14 | 2 2% | '28 || 234!) +.30/ .B 
Obie... 73.2 | +1.7 | Bowling Green___.- 102 1 | 3 39 31 || 6.06 | | Newcomerstown__..| 14.21 | Pleasant 1. 52 
83.9 | +2.7 loud Chief_......-. 115 1l | Boise City.......... 50 30 || 2.66) —.34 ennessey .........- 6. Boise City. .........- 52 
65.5 | +.1 110 12 | 2stations............ 20 16 -20| —.22 | Jacksonville......... 00 
Pennsylvania. 71.3 | +1.3 | 3 98 1 Idsboro......... 31 25 3.91 | —.26 | Newell._............ 9 York Haven......... 
South Carolina_..... 79.2 | Society Hill......-- 106 2stations............ 51 | || 6.67) +.97 | Yemassee........... 11.15 | Darlington........... 3.61 
South 72.6 | +2.1 | 113 23 233 1.80) —.49 7 ~ 
79.3 | +2.8 | 108 39 31 || 2.96 | —1.07 | Morgan Springs..... 7.99 | Jackson.............. 31 
83.9 | +1.1 | 2 112 10 | 50 30 || L& —.90 | 7.60 | 7 stations............. 00 
71.3 | +1.6 | St. 108 11 | Soldier Summit. 238 2 -95 | —.10 Ranger | 3.14 | Grouse Creek........ 00 
tation 
74.5 | +.5 100 11) Burkes Garden._.... 37 31 || 3.86 | —.48 | North River 9.14 | 
Washington... ..... 64.3 | —1.5 | Alpowa Ranch._-_-- 107 9 | 4 stations............ .60| —.26| Paradise 3.16 | 3 stations............. 
West Virginia....... 73.2 | +1.6 | 101 1 | Bayard............. 33 29 || 6.71 | +263 | 11.45 | 1.78 
68.8 | +1.4 | 11 | 29 29) 412 .93 | 9.34 | Plum 85 
65.2 | +14 110 23 | Lake Yellowstone...| 18 20 .78 | —.32 | Devil’s Tower......- 2.42 | Thermopolis......... T 
Alaska (July). 57.2 | +1.1 | 89 30; '11 || 3.27] +.51 | Mt. Roberts (b)..../ 15.42 | 2stations.............| .@ 
75.6 | +.4 | 93 | ‘16 Kanalohulubulu....; 49 10 || 3.75 | —2.65 | Hiloa - 17.00 | 5 stations............. 
puna Divide. 
Puerto —.5| 98 26 | Guineo Reservoir...| 53 24 || 8.50) +.89 | Guineo Reservoir_..| 20.06 | San Francisco._...... 3.45 


1 Other dates also. 
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TABLE 1.—Climatological data for Weather Bureau stations, August 1935 
{Compiled by Annie E. Small, by official authority, U. S. Weather Bureau] 


Elevation of 8.3 
jo Pressure Temperature of the air 5 [> | &| Precipitation Wind 3 4 
$8 
District and station |3_ 25 | |3 gis velocity Bl E 
@iea a 3 3 ic 
> 
aa 2 sis = 2 £ 
Ft. Ft.| In | 1 PF. °F) °F OF | oF OF In. | In. Miles 0-10) Jn. | In, 
New England 69, 0) +1.6 1,88] 4, 
76) 67) 85) 29.93] 29. 99]+4-0. 03) 63.8] +3.1] 90] 17] 72] 48) 25] 56] 27] 58) 57) 85) 2.13] —O.9] 11] 5,846] sw. 26] sw. | 28) 10) 9) 12] 5.9) 
Greenville, M }1, 070 40) 28.8.) 30.01] 8G) 17] 74] 4C] 30) SFL 2. 14| 3, 143) se. 19}...-- 12] 11) .9 
Portiand, Maine.....| 108] 82] 117] 29.88] 30.00] +. 02] 69.0] +2.€] 91) 18] 77] 54] 3C] 61] 22] G62] 58) 74) 2.69) —.4) 13] 6,136) sw.| 21) s. 10} 19) 8} 4) 3.3) 19 
Burlington... 493} 48] 29. 56] 29.96) +. 02) —. 1} OC] 18] 30) 3.26) 11] 6,160} s. 29} se. | 27] 11) 14) 6) 45) 
Northfield. S76}, 12] 60} 29. CO} 30.01) +. 03) 64.€) +1.2] Is} 77] 24) 36) 58 2.77) 11) 4,732) s. 21) sw 1} 6 18) 7) 5.5) 
124) 336] 360] 29.87] 30.00) +-.Cl] 70.7) 90] 18] 78] 52] 63) 24) 63; S58] 68} 2.14) —1.5 5] 9,064) sw. | 33) 25) 13] 11] 7] 4.6) 
Nantucket.._.. 12] 14] 90} 30. 00] 30.01) +. 02] 69.6) +1.*] 18] 76] 56) 30] 638) 2) 65) 62) 82) 2.15) —1.2 7| 8,422] s. 30) n 5) 18} 7) 6) 4.0) 19 
Block 26} 11] 46} 29.96] 30.02) +-. 08] 70.C} 84] 14] 55) 31] 64) 17] G64] 1.02) —2.6 8, O85) s. 27) nw. | 25) 15] 10) 6) 4.2) .0] 
Providence. 160} 215) 251) 20.84] 30.01) +. 02] 71.3) +.2] 93] 14] 52] 25) 62] 27] G4) 60] GS} 1.14) —2.4) 6] 7,088) mw.] 25) mw.] 5] 17] 8) G6) 3.6) 
159] 70} 104) 29.82] 30.00) +. 01) 71.7] 91] 81) 50] 31) 62) .93] —3.4] 5, 285) s. 26] w. | 13] 15] 10} 6) 4.4) 
New 106} 74] 153] 29.91] 30.02) +. 03) 71.7) +1.4] 90] 1] 51] 31] 64) 23) 65) 61] 71 —3.5 5, 880) n. 21) s. 26] 9} 15) 7] 5.2) 
Middle Atiantic States 74.2) +0.7 | 73) 2,8€) —1.5 5.9 
972) 97] 112] 29.91] 30.01) +. 02] 71.6] +.8] 91] 17] SI] 51] 25] 62] 27] 64) GO} 70) 1.47] —2.2) 10] 5,110} s. 21) s. 11) 12] 11) 8 ad .0 
871) 68) 29.11) 30.03) +. 04] 68.5) +. 5] 90) 17] 79] 48] 25) 58] 3.21] —.4] 13] 3,645) e. 26) nw.}| J) 6] 19) 6.8) 
314} 415] 454] 29. 69) 30.01) +.61] 73.6) +. 90] 2] 81] 58) 31] 66) 20] 65 2] 73} 1.48) —2.9 7} 8, 143) 40) n. 13} 13) 10) 5.5) 
37 94] 104) 29.62) 36.00) —. O01) 73.8) +1.2] 94] 1) 82] 43) 26] 66) 2] 65) 61) 2.37] —1.7 9] 4,801) w. 19} ne. | 15) 6} 13] 12) 6.2) .0) 
Philadel} 114] 168} 367) 29.91] 30.03) +. 02] 75.3) +.5] 98] 12] 486) 25) 68} 22] 66) 62] 71] 3.34] —1.3) 10} 7,413) e. 34] n. 1} 7} 10} 14] 6.3) Lo 
323} 283] 306) 29.67] 30. 02)_____- 72.8} -+.4] 94] 13] 81] 53) 31] 65) 65) Gl} 1.44) 14] 6,707] se. 39) n. 7] 12) 12) 6.1) 
$05} 72] 104) 29.18) 30.03] +. 08) 70.8) +1.¢) 92] 12] SC] 48) 28) Gi] 2] 63) SO] 71) 4.98] +1.3] 14] 3,852) n. 29) 7} 14] 16) 5.8). 4 .0 
Atlantic 52} 37] 172] 29.96) 30.01) +. 01] 74.0) +1.5] 91] 2] 56) 25] 69) 22] GS} 66] 78) 2.31) —2.2 7| 9,963) e. mw.| 14] 7} 10] 14] 6.5) 
Sandy 22} 10) 57| 29.99) 30. 90} 1) 79} 58) 31] GS} 19) 67) 64) 77| 2.63) —2.4 7} 7,918) s. 29) n. 24; 11) 9) 11) 5.4) 
Trenton........-..--| 190) 88} 106} 29. 82) 73.4| 93) 1) 82) 54) 25) 65) 26) 66) 62) 73) 3.09} —1.7| 11] 5,604) n. 30) s. 15} 8} 13) 10) 5.9) 
123} 100} 215) 29. 89) 30.01 00) 76.8} +1.3) 95] 1] 84) 56) 25) 69) 24) 68) 63) 68) 3.97) 11] 7,173) sw sw.| 13} 5) 17) 9) 5.9) .0) 
Washington 62] 85) 29.89) 30.01 00} 76.8) +1. 8) 98) 13) 85) 54) 25) 68) 27) 68) 64) 70) 2.40) —1.6; 4,521) nw 17| se 19) 4] 16) 11} 6.2) .0) 
Cape Henry 18 8} 54) 30.00} 30.02)... _| 77.1] +.2] 97} 2) 83] 62) 26) 71} 23) 71) 69} 78) 2.08) —2.8) 10] 8,023) sw 30) nw 2} 14; 12) 5) 4.8) 
686} 5|..__| 29.30] 30.03) +. 01] 76.8] +1. 2/100] 3] 88] 50] 31| 66) 3.80] 3} 20} .0| 
91} 80) 125) 29.92) 30.01) +. 01] 77.4 0} 96; 3) 84) 63) 31] 71) 22] 71) 68} 78) 3.63) —1.6 6, 306) e. 38) nw 5] 10) 16) 6.6) .0) .0 
144} 11] 52) 29.87) 30.02) +.01] 76.2} 96] 13) 85] 57| 25) 68} 27) 69) 66] 78) 3.68} 10] 5,147] sw 34) nw 2} 14) 9) 5.6) .0) 
South Atlantic States 79,3) +1,2 79| 7.36) +17 5.8 
Asheville 27. 74| 30.01) —. O01} 74.0) +3. 5) 95) 7] 84) 51) 31) 64) 32] 66) 64) 79) 3.05) —1.1| 14] 5,029) se. 28] nw.| 10) 12) 9) 5.5) . .0 
Charlotte 29. 20) 30.01] —. 01) 78.8) +1.7| 99} 7| 88) 58) 30) 69) 27) 70) 66) 73) 2.70) —2.4| 10) 4,742) ne. 20) ne. +6) 13) 12) 6. -0} .0 
Greensboro - 29. 08} 30. 96; 3] 87; 52) 31) 66; 35] 69) 66; 78) 11} 5,174) ne. 32) n. 7 12} 11; 5.8) .0 
Hatteras 29. 99) 30. 00: 00} 78.2) 91] 5) 83) 64) 26) 73] 17] 75) 74) 8.78) +3.0) 13) 8,054) sw.| 48] mw.| 13) 8) 10) 5.3) .0) .0 
Raleigh 29. 60} 29.99) —. 02) 77.9) 99) 3] 87) 58) 31) 69] 27) 70) 67) 76) 5.91) +.5 5, 652) ne. 44) nw.| 7} 13) 11) 7] 4.7] .0 
Wilmington 29. 92) 30. 00 00} 78.8} +1. 2] 97) 4] 86) 63) 31] 72) 24) 73] 71) 83) 10.02) +3.7| 13) 5,601) ne. 30} sw. | 29) 9] 11) 11) 5.7] .0 
Charieston 48 29. 95) 30.00) —. 01) 81.2} 98) 4] 87] 70] 18] 75) 19) 75} 73] 82) 9.53) +3.0] 12] 7,105] sw.| 41) se. | 18} 1) 18) 12) 68) .0 
Columbia, 8. 347| 67) 73) 29. 64) 30.01 00) 80.0) 4] 89) 62) 30) 71) 27] 72) 69) 75) 10.26) +4.8) 11] 4,518) ne 21; nw.| 8} 15) 7) 5.2) .0 
Greenville, 8. _| 77.7] +1.9] 97) 5] 87) 57) 30] 68) 6.29) +.8] 10)...... 
1 62} 77} 29.79) 29.98) —. 03) 81.4) 4] 90) 63) 26) 72) 26 7 74) 7.18} +2.2| 10) 4, 266) s. 15] ne. | 17] 5) 19) 7) 5&8) .0 
73} 152] 29.92) 29.99] —. 02) 82.1] +1.4] 99) 4] 90} 70] 30) 74) 22) 75) 73) 83] 8.15) 6,510) s. se. | 18} 5) 15) 64) 
43) 86 110) 29. 94; 30.00} —. 01) 82.6) 98) 4] 90) 72] 21) 75) 20) 75) 74) 83) 9.07) +3.3] 15) 4,864; s. 24] sw. | 30) 4) 9) 18) 6.9) .0) .0 
Florida Peninsula 83.2] +1.1 77| 7.42.) +11 5.2 
22} 10) 64} 29.95) 29.97] —. 01] 84.0] +.5] 91] 7] 90} 73) 23) 79) 1 74) 74) 4.18} —.3] 14] 6,067) e sw 7) 2%) 4,50). 0 
25) 124) 168} 29.97] 30.00) —. 02] 83.0] +1. 92} S89] 72] 23) 77] 18 73| 74) 6.36) 14] 5, 606} se. 24} s. 23} +5) 22] 4) 5.3] .G) .0 
35) 88) 197] 29.95] 29.98] —. 02) 82.6] +1.1] 94] 6] 90) 69) 31) 75) 24) 76) 74 11.72} +3. 5] 16) 6,003) se. 29) se. 12] 6) 21] 4) 5.4) .0 
East Gulf States 81.7) +1.8 78| 7.10/+ L& 
976 6} 5c} 28.98) 29.97 . 04) 79.8] +2.8]110) 7] 89} 6C} 26) 7C] 30) 71) 69) 3.37) —1.1] 12) 4,912] ne 43] ne. | 11} 6) 12} 13) .0 
370] 79} 87] 29.60} 29.9¢] —. G2} 80.&] +.9] 98) 4] 90) 65] 31) 72} 24) 73) 7 3.94) —.4] 10) 4,48¢] 2 s. 14] 10) 12] 8} 5.3) .0 
273} +49) 56] 29.71) 00} —. 2) 98}; 5] 9G) G68] 4) 72) 27 74, OC} 10.34) +4.¢€] e. .0 
36] 11) 53] 29.93] _ 95} 5) 88) 72} 28 76| 18} 18. 93)+11.4 16| 3} 13] 15]....] .0 
56] 149) 1S] 29.90) 20.9¢] —. 02) 80.8] 96) 5} 86) 12) 75] 19) 75) 73) 81} 21.43/4+13.4] 18) 7,792) s. ne 9} 15) 7] 5.6) .0 
741 80. 4] +4. 7] 90) 57] 31) 7C} 5.79) +1.7] 13] 13] .G .0 
Birmingham. 706} 1 29. 22} 29.97] —. 02) 82.2] +3. 93) 20) 72) 32) 71) G8) 74) 3.41) —.£] 13) 4,32C] e. 19} se. | 10] 14] 7] 5.2) .0 
57} 161] 29.89) 29.95] —. 03) 82.C} +1. 6) 89} 68] 30) 75] 25) 75) 73) 80} 3.24) —3.7] 15) 5,97C| s. 28] se. 6} 13] 6.4) .C) 
Montgomery. 218} 92) 108] 29.73) 29.98] —.O1} 82.0} +1.2/100; 5] 90) 67] 29) 74] 23) 74] 72] 80} 4.83) 15) 4,614] s. 24/ ne. 4) 7] 13) 11) 6&2). .0 
376) 67 29. 58) 29. 9°] —. 02) 82.8] +3. 8] 92) 59] 29) 72] 36) 73) 69) 74] 3.32] —1.2] 10) 3,881} sw. 22) nw 5} 10) 5) 4. é| 
247] 65] 29.71) 29.9] —. 02] 82.6] +1.&]100] 92] 63] 31] 73] 30) 73] 7 74] 1.76) —1.7 7| 4, 649) n. ne. | 11} 14} 11 4.6) .0 
New 53} 76) 84] 29. 9() 29.95] —. 03] 84.2] +2.¢] 97] 91] 74] 6] 77] 23] 76) 74) 77] 4.8C]} —1.0] 20) 4,148] sw.| 27] ne 4) 19] 8) 6.0) . .0 
84,1] +2,2 71| 1.79 3.7 
84.2] 9} 95) 63) 3G) 75 26) 69) 67) 2.70 6,25C) sw. | 29) mn. | 29] 19) 9 3.6] . 
80.2] +3. 7}105] 92) 54] 31) 69] 34 4} 4,861] se. 18] se. | 19} 10} 13] .0} .0 
84. +4. 1/108] 11) 96) 56) 29) 73) 31) 71) 66; 60) 1.60) —1L.7 7| 5,070) e. 20) e. 12] 15) 13} 3) 3.7] . .0 
82.2] +2.4]/103] 7] 92) 56) 29) 72) 27) 71] 67) 66) 2.07) —1.7 6) 5, 39%] e. 21) n. 12] 18} 7] 6 3s) . .0 
85. +1. 2/102] 10) 96) 66} 30) 74] 29) 73] 68) 5] 5, se. 22) se. 3] 18} 11] 2) 3.3) . 
84.2) 96] 25) 92) 72) 27| 77) 20) 76} 74) 80} 1.14) —1.4 9} 6,717] se. 25] se. | 27) 13) 3] 4.1) .0 
20} 78] 20.90} 29.92] —. 01) 84.€) +2.1) 94] 25) 91) 75) 8) 78) 18) 77] 75) 2) 7, 677) s. 25) s. 2) 1c} 14) 1) 38). .0 
Dallas _- 512] 220] 227] 29. 29. 84. ...- 105] 10] 94] 63] 30) 75) 25) 73] 68) 26) —2.F 2] 7, 201] se. 38] ne. | 21) 19} 4] 3.0) .0 
Fort 679} 92] 110] 29. 24) 29. 94 . 00} 85.7} +2. 7/106) 10} 96} 64) 20) 75) 70} —1.9 4) 6,401) s. 2.| se. | 21) 23) 7} 1) 1.7) .0 
54] 106] 114] 29. 89] 29.95) —. 01] 84.8) +1.8) 98) 9} 90) 74) 27) 80) 18) 77| 74) 75) 3.61) —.7 7| 6,492! s. 24) s. 2) 13] 14) 4) .0 
138} 292} 314] 29.81] 29. 84.4] 9] 93] 69) 31] 76) 1.68] —2.5) 11] 6, 739) s. 38) e. 10} 19} 3) 4.8) .0 
Palestine _ — 510} 64) 72) 29.44) 29.95) —. 02) 84.1) +2.3/104| 10} 95] 63) 30) 73) 28) 73) 69) 71) 1.90) —.3 8} 4, 755) s. 21) s. 16] 14] 1) 3.5) .0 
Port Art hur. 58) 66) 29.91) 29.95)___- 102} 9} 92) 68) 30; 76) 24) 76) 74) 77) 5.94) 11} 4,802) s. 20] ne. | 21} 10} 18} 3] 4.9) .0 
San 693} 242) 29.21) 29.90) —. 03) 84.9] +1. 24) 96) 68] 74, 30) 74 70| 68 98} —1.4 3] 7, 648) e. 35) e. 3} 12; is} 1 4.0) 0) 
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TaBLeE 1.—Climatological data for Weather Bureau 


Aveust 1935 


| 
| 
| & = = 5 


! Observations taken at airport. 


a 
5 
| | | | | | 
| | 
°F. °F.|°F.| °F. 
71 6 68 4 
67) 73 3 
74 67) 65 6 
71] 27) 71; 67] 72 4 
69 69} 66) 72 3 
70} 25) 70) 66) 70 
67 66; 62) 68 7 
67 68; 65) 72 
66; 34) 68) 65) 78 2 
27) 64) 74 4 
60} 33) 64) 62) 85 8 
64 68} 66) 81 9 
63 64] 61) 76 7 
2.74) 
63 64) 60 - 76) —2.3) 
58} 287] —. : 
59 63) 59 6} 62.60) —. 
62} 63) 59 61.47) —L1 
62 62) 58; 67) 2.75) —.1 
62 
65; 23) 65) 62) 75) 2.02) —1. 
66] 21) 65) 62 6.70) +2.9 
65 
64; 29) 66, 63 6} 3.85) +1.0 
65) 27} 66) 62) 71) 239) —.7 
63) 27) 65) 62) 76) 3.10 
3. 06 
58 62} 60} 80) 2.07 | 
58 61] 58 «1.86 
63; 25) 65; 61) 74) 2.22 
60 * 85 2. 
62 ....j....1 3D 
59 61) 58 2. 35 | 
56] 27) 59] 57 65 
66; 25) 66) 63) 73] 3.56 
61 63 674) «4.31 
65; 21; 65) 62) 75) 3.08 
56] 27) 59] 84] 5.65) 
63] 2.84] +0,6 
57] 38) 54) 64] 4.50) +1.7 
54] 45) 57] 49) 58] —.7 
53] 36) 57) 53) 75) 4.52) +2. 
54 5 5} 54] LOO] —.4 
3.25] 
63} 58) 65) 3.02) —.1 
65) 62 7.53] +3. 8) 
62} 77) 4.22] +1.0 
31] 64) 61) 74] 4.20) +. 
24] 67) 63) 71) 1.53] —2. 
62) 70} 1.8%] —1.7 
27; 65) 62 3} 4.62) +1.4 
67) 665 —2.1 
27| +68 64) 68] 1.23] —1. 
69} 66) 60] 1.82] —1. 
3} 66] —0. 
70) 2.25) —1. 
6 62; 64) 1.57] —1.9) 
68 68} 63) 65) 3.93) —. 
5.401 +2 
3967 —.1] J 
33) +66) 60} 61] 1.70) —1. ] 
68} 6 218) —. | 
44) 50) 52) —1.7 
5} 33) 61) 65) —1.1 
61; 55) 62) 5. +3. | 
0.88] —0. 
3 50 
7| 44) 50) .37] —. 
7} 44) 56) 43) 41) —1. 
53) 43 —1. 
51) 37, 0 —. 
9 52) 41 61.90) +1. 
41 632) 41; «. —.4 
55' 60! 1.89) —. 5) 1 
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os TaBLeE 1.—Climatological data for Weather Bureau stations, August 1935—-Continued 
Elevation of Ss 
instruments Pressure Temperature of the air g 3 > | Precipitation Wind E = 
S 3 gs 
Ft. | Ft.| Ft.| In In In. |°F. | °F °P|°F. % | In In. Miles 10) In.| In 
Middle S'ope 79.2) +3, 54] 2.37) —0,1 4.4 
5. 1 113} 24.79} 29.92] 73.6] +2.9) 97) 15] 85) 55 62} 3c; 48] 51] 1 —O. 1} 11} 5, 702) s. n. 15] 8} 20} 3) 4.9) O01 
4, 685 86] 25.32) 29.88] —. 63) 75.8) +3. 1) 98) 15] 89) 56] 31] 63] 38) 59 Lo —.7 5, 150} nw.| 23] sw.| 4] 10) 16) 5) 4.5) .0) 
Concordia... _.....-.]1, 302] 50] 58} 28. 50} 29.93] —. 02) 79.5] +3. 0]108] 11] 91] 48] 3C] 6S} 35) 66] 59) 59) 5.83) +2.9] 11] 6,07¢] s. 24] ne. | 11] 13] 10] §| 4.6) .0) 
Dodge 508] 10} 86] 27.39] 20.91) —. 02) 80.2) +2. 5/105) 1] 93) 51] 30) 68} 39) 65] 57) 54) 1.62) —1 6} 9, 102] s. 29] s. 4} 19) 10] 2] 3.1) 
1,358} 85) 93) 28.51) 29.90] —. 05) 82.0) +3.7)1 11] 93} 52) 29) 71] 28) 67] 59) 52) 1.55) —1.6] 7] 7,931] sw.| 26) sw 5} 15) Lo 
Oklahoma City... 1,214] 10) 47) 28.68) 20.92] —. 02) 84.2] +4. 5/105) 11) 95 73] 70| 64, 60) 2.82) —.1 5} 6, Ss. 21) s. 12] 9] 4.9). .0 
Southern Slope 82.1] +2.4 57] 1.78) 3.8 
1,738] 10) 52] 28.14) 29.90] —. 02) 84.9) +2. 9/105) 10} 96) 64) 30) 73) 29) 68] 62! 55) .37) —L.¢ 3! 6,993] s. 24] s. 2.171 83.3 d 
3, 676] 46] 26.29) 29.92 79. 2] +3. 5) 100} 1} 90; 57] 30) G8} 28) 64) S58; 50] 5.32; +2.2] 10) 6, 8. 28] ne. | 28] 9 16) 6) 4.7) .0 
/ 944] +64) 71] 28.88) 29.84] —. 06) 85.4) +1.2/101) 25] 95) 72] 31) 76] 26) 71) 65) 57) .10) —1.¢ 1| 7, 309} se. 24] se. 3} 20) 10; 1) 29) .O} .0 
3,566] 75) 26.37] 29.86 +. 01) 78.8] +2.2) 99) 1] 91) 61] 31) 67] 32) 64] 57) 57) 1.33) 8) 5,110] s. 41] se. | 22) 12) 13) 6) 4.5) .0 
Southern Plateau 78, 2) +0. 58] 1.66] +0, 4 
E) Paso--.-.-- 3, 77S; 152] 175] 26. 16) 29.83] —. 01) 81.6) +2. 4) 96) 11] 92) 64] 71) 26 58 52| 1, 72) C] 5, 999) e. 37] n 10] 16) 2} 3.9) . .0 
Albuquerque. --..--- 4, 972 39] 25.09) 29. 84}... 93] 8} 87] 59] 6] 62) 32) G1] 55] 62] 3.74) 14] 5,416] se. | 40) w. | 23] 6] IS] 7] 5.4] .0) 
Santa 38) 53] 23.37) 29.89 67.6] +. 2) 85) 14] 79) 52) 10) 57) 20) Se] 56) 68) 2.03) —.2] 17) 4,237) e 21] 15} 5) 19) 7) 5.8) 
Flagstaff. .....-...--- 6,907] 10} 59} 23. 45) 20.86] +. 02] 64.6) +1.8} 85} 11 42] 17] 51] 38} 69] nw.| 23] nw.| 2) 14] .0 
1,105} 10) 107] 28.66) 29.7] —.O1] 88.4) —. 1/109) 20)100) 71] 24) 77] 33) 71} 63) 1.27) +.2 8} 4, 183] e 3C} e 6} 13) 12] 6) 4.5) 
9} 54] 20. 62) 29. 7¢ 00) 90.6) +. 71} 17] 79} 34) 68} 53) —.1 4) 4, 508) s 22) nw 21; 1127) 
Independence. -...../3,957] 5) 26] 25.94] 20.85] +.04) 76.8] 7/100) 11] 93) S53] 18) GO) 41) s 
Midde Platcau 73.4] +2.3 37] 0.61) —0.1 29 
4,527} 61) 76 25. 46) 29. 8€] +. 02) 72.2] +5. 2] 99) & od 1) 55) 44) 52) 37) 3F —.% 1] 5,024) w. 2] w 16] 27} 3) 1) LO} 
\ Winnemucca 344] 18] 5€] 25. 66) 29.90] +. 02] 71.6] +2.3)102} 9} 92) 43] 13] 51) 57] 31) —.:] 1) 5,149] 19] 14] 26) 1) 1.2) 
--.---:- 5,472] 24. 64) 29.84] —. 02] 71.0] 41.8] 93] 11] 86} 13] 56 44) 48) 1.06) 7, 04C] sw. 30) sw. | 10] 16] 16) 5) 4.0) 
Salt Lake City 4,537] 86] 210} 25. 70} 29.84] —. 07] 75.€] +1. 1101) 16) 91} 47] 2] 61] 46] 44] 36) 7,337] se. | 53) w. | 17] 10) 4) 3.6) 
Grand Junction..._.. 4,602] 6¢| 65] 25. 3x] 29.86] 41.2] 96} 13] 3] 64] asl 10] 4.7961 se. 2s} se 11] 12] 8 .0 
Northern 27) 0,26) 2.0 
3,471} 48) 53) 26.45) 29.98) +. 03) 65.4] +. 8]100 83} 35) 16) 48) 4%) 35) 3s —.4 2] 4,356) n. lij na 13] 25; 3) 3) 21) .0 
Boise. ....--- 2,739) 79) 87) 27.11] 29.90) —. 08) 72.2) +.4/102) 9] 88) 43) 16) 56) 44) 53) 37] 32 —.2} 3,877] nw.| Li] 14) 26; 3) 2) 13). .0 
4,477} 66) 68) 25.46) 29.87] —. 05) 72.C 2.4) 97) 13) 87) 45) 20) 57] 42) 51) 32] 27 5} 6,491) se. sw 4) 22) 7) 2) 20 .0 
Spokane. 929] 101] L1G} 27.93] 29.94] —.01] 67.4] —.7] 95} 9} 82] 41) 16] 53] 41] 52] 40] 44] +.5] 2] 4,368] s. 23] s 14] 7} 3) 29 
Walla 991] 57] 65] 28.88) 29.93] —. 03) 72.7 9S} 9} 86] 5G} 15] 50} 38] 56) 40) 3] .10) —.5] 2) 4,138} w. | 2i] w. | 10) 25) 4) 2) 18 .0 
1,076] 58) G67) 28.82) 29. 70. +1. 1) 96 85} 46) 15) 56) 39) 44) 4 Ol] —.2 1} 4,717) 21) mw.] 23) 25) 4) 2) 19 .0 
North Pacific Coast 
Region 62, $} -}-0.8 68} 0,84) 3.9 
North 211} 11] 56) 29.84] 30.06] +-. 03] 57.0) 84) 26) 48) 20) 53) 33) 54) .85) 8} 9, 281) n 41] s. 17} 11] 12) 8} 5.4 .0 
125] 90} 321] 29. 89] 30.02] +. 02] 64.7] 80] 28} 74) 51] 16} 56) 29) 57} 51] 65) .50) —.2] 5) 5,408] n 23] ne. | 14] 14] 8} 9} 4.4 .0 
Tatoosh Island 86) 1 54| 29.97} 30. +. 06} 54.9) 69) 28) 58) 47) 11] 51) 53) 52] 91) 284) +.8 6, sw 32) 26] 7} 3) 21) 7. 
1,329] 29) 58) 28.54] 5 107} 12) 91} 43) 16) 54) 52) 57; 46) 49) .31) +.1 4,492) nw.| 24) sw. | 28) 27) 3) 1.1) .0} .0 
Portland, Oreg.......| 153} 68) 106) 29. 84) 30. —. O01} 68.4) +1. 7/1 12} 80) 49) 15) 57) 37) 58) 51) 59) . 4) 5,054) nw 17) nw.| 13) 16) 11 3.7 .0 
510} 45) 76) 29.44) 29. 69. 6} +1. 12} 86} 44) 16] 53) 51) 57) 48) 54) .36 3} 3, 838) n 16} ne. | 15) 23) 8 2.0 
Middle Pacific Coast 63,9) +1, 60} 0.08) 0.0 2.8 
Region 
62} 73} 89) 29.92) 29. —.01) 55.4, — 67| 27 44) 16) 51) 15) 53) 51) 88 -—.2 4,934) n 21) mw.| 14) 11} 10) 10) 5.1). .0 
722) 82. 9}.....- 111} 12) 97; 60) 6) 69) 36) 59 25 5, 734) nw. = n 1 2 .9 .0} .0 
Sacramento. ...--.--- 66] 92) 115) 29.75) 29.82) —. 08) 76.4) +3. 5)109) 11 53) 4 43} 60) 49) 46 T 5, 465) s 14; 29) 2 6} .O} .0 
San 155 243| 29.72) 29.89) —. 03} 60. +. 9) 85) 11) 67} 50) 9) 53) 28) 54 . +.2) 1) 5,779 27| nw.}| 5| 13) 12) 6) 4.4) .0 
South Pacific Coast 75.5) +2. 0,10) +0,1 3.5 
Region 
327| 97) 105) 29. 29. —. 02} 82.2) +1. 5/107} 12) 98} 58; 16) 66; 39) 62) 47 T 4,919} nw.| 16) mw.| 27) 26) 4) 1) 1.3) .0) .0 
Los 338) 159) 191) 29.51) 29. —. 02) 74 +2.9) 98} 83) 57) 6) 65 64; +59} 69) .11) +.1 4, 143) sw.| 15) sw. 9| i 6) 3.6 .0 
87| 62) 70) 29.77) 29. 70.4) +1.7 76} 61) 3] 65) 18) 65) 63) 83) .18) +.1) 1) 4,880) nw.| 18) mw.| 21] 10) 10) 11) 5.5) .O} .0 
West Indies 
San Juan, P. R------ 82} 9) 54) 29. 87 80.4; —.1) 89) 1) 85 72) 7 ah e. 33) e. 24 22 6} 5. .0 
Panama Canal 
Balboa ll 78.9) —2.3! 89) 30) 84) 71) 14] 73] 88) 11.41) —3.5) 24) 3,544) 22) s. 3 10} 21) 7.9 0 
239.85) 80.8; —6.9| 91] 29) 86) 71) 75) 16) 75) 74) 84) 14.72) —.5) 23) 4,372) se. 22) ne. | 7 13} 18] 7.8) . 0 
Alaska 
Fairbanks. --....-..- 454) 11) 50. 2)...... 73] 27| 60} 31) 22 35 41] 73) 2.01) 14 4, 610) s. Sw. HI 7| 19| 7.2) .0 
80} 96) 116/329. 91/330. 00) 72| 14; 59) 43) 15) 48) 27 47| 80) 21) 4,177) s. 25] se. | 1 23] 7.9) .0} .0 
Hawaiian Islands 
86) 78.4 0) 85) 18) 83) 71 74, 12 ° 11) 6,945) e 25! e. 14 4 -0 


1 Observations taken at airport, + Observations taken bihourly. 3 Pressure not reduced to mean of 24 hours. 
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TaBLE 2.—Data furnished by the Canadian Meteorological Service, August 1935 


Pressure Temperature of the air Precipitation 
pg Stati Sea level 
Stations mean on vel 
sea level, || reduced | reduced Mean | Mean | Total 
Jan. 1, || tomean | tomean| ju from | ™axi- | mini- | Highest | Lowest |} Total | f0e | oUt) 
1919 J normal || min. +2| normal | ™U™ normal 
Feet In, In. In. °F. °F. °F. °F. °m. °F. In. In. In. 
Father Point, Quebec..............-..- 20 29. 88 29. 90 —0. 01 59.0 +2.4 68.0 49.9 S4 44 2.08 —0.97 0.0 
296 29. 66 29. 98 +. 05 66. 6 +3.5 74.1 59.0 48 8.07 +4. 24 .0 
Montreal, 187 29. 79 29.99 +.04 69.2 +2.8 77.0 61.3 89 50 4.02 +. 45 .0 
Ottawa, Ontario 236 29.72 29. 98 . 02 66.6 +1.8 738.9 54.3 92 38 1.2 —1.83 0 
285 29. 69 29. 99 +.01 69.3 +2.3 76.5 62.2 46 —1. 57 .0 
379 29. 60 29. 99 .00 69.9 +3.9 79.0 60. 8 &9 46 —2.31 .0 
White River, Ontario_..-............-- 1, 244 28. 66 29. 95 —.01 60.2 +3.8 71.5 49.0 85 31 2.76 —. 5A .0 
Southampton, Ontario. -..............- 656 29. 29 30. 00 +.01 67.2 +3.4 76.9 57.5 93 4l 2. 16 —.09 .0 
Parry Sound, Ontario... ............... 688 29. 30 29. 98 .00 68.5 +65.0 78.0 59.1 Oy 45 1.00 —1.72 0 
Port Arthur, Ontario................... Odd 29. 28 29. 98 +. 02 63.3 +3.8 71.0 55.6 RS 36 3.44 +. 69 0 
Winnipeg, Manitoba. -...............-- 760 29. 08 29. 90 —. 04 63.6 +.2 74.3 52.9 95 ad 4.75 +2. 08 .0 
Minnedosa, Manitoba_-................. 1, 690 28. 13 29. 92 —.02 59.3 -.1 70.0 48.6 90 33 3. 04 +.0 .0 
Qu’Appelle, Saskatchewan 2,115 27. 67 29. 89 —.04 59.6 —-19 71.8 47.5 91 30 3. 56 +1. 92 
Swift Current, Saskatchewan-_-.-......-. 2, 392 27. 39 29. 87 —. 06 60.7 —3.3 75.3 46.1 oN 2 1.8 —. 8 .0 
Medicine Hat, Alberta-_............... 2, 365 27. 46 29.91 —.01 64.3 —1L4 78.1 50. 6 98 37 .47 —1.20 .0 
3, §40 26. 33 2y. 97 +. 06 56.2 —3.2 68.8 43.7 85 33 1.92 ~.22 
Prince Albert, 1,450 28. 38 29. 94 +. 02 59.4 +.5 70.8 48.1 34 2.68 +. 53 
Battleford, Saskatchewan. -..-........ 1, 592 28. 19 29. 91 00 60. 6 —2.0 73.8 47.4 89 30 2. 06 —.30 .0 
Victoria, British Columbia. ...........- 230 29. 78 30. 03 +.02 60. 2 +1.5 68.4 52.0 SS 48 53 —.07 0 
Hamilton, Bermuda---.-................. 151 29. 91 30. 07 —.@ 79.1 —.5 84.1 74.1 87 70 11. 63 +5. 55 .0 
LATE REPORTS FOR JULY 1935 

Sydney, Cape Breton Island_.......... 29. 91 29. 96 +0. 03 65.9 +3.6 76.9 4.9 89 42 3.05 —0. 60 0 
Halifax, Nova Scotia................... 29.76 29. 86 —.10 65.7 +2.3 73.8 57.7 85 61 1. 67 —2. 38 .0 
Yarmouth, Nova Scotia.............-.. 65 29. 88 29. 95 .00 62.7 +3.2 70.5 4.9 82 47 3. 20 —.27 .0 
Charlottetown, Prince Istand _ 38 29. 87 29. 91 +.01 66.7 +2.6 75.3 58.1 50 1.79 —1.70 .0 
Chatham, New Brunswick_............ 3 29. 81 29. 84 —.04 67.4 +2.4 78.8 56.0 BS 43 2.65 —1.54 0 
187 29. 75 29.95 +.02 72.4 +3.9 80. 6 64.2 89 56 5. 58 +129 .0 
So Se 236 29. 68 29. 94 -00 70.7 +1.2 81.2 f0. 2 90 46 3.28 —.19 .0 
285 29. 64 29. 94 71.6 +3.4 78.6 4.7 9 57 7. 58 +4. 69 .0 
Qu’ Appelle, Saskatchewan. .-.-.......-- 2,115 27. 67 29. 87 —. 05 67.4 +3.9 80.3 4.6 at 48 2.38 —.W 0 
Moose Jaw, 83.3 57.5 95 51 .0 
Swift Current, Saskatchewan_.......... 2, 392 27.40 29. 86 —.05 68.4 +19 82.9 53.9 vs 44 3. 40 +. 96 .0 
Prince Albert, Saskatchewan__-.-.-......- 1, 450 28. 36 29. 90 —.01 68.8 +6.9 80.0 57.7 92 52 215 +.10 0 
Battleford, Saskatchewan--_............ 1, 502 2. 1 29. 89 —.01 67.8 +3.1 $2.2 53.4 96 42 1. 76 —. 5s 0 
Kamloops, British Columbia_-----.--...- 1, 262 28. 65 29. 91 —.03 69.0 +.5 82.1 56.0 104 44 1.45 —.16 .0 
Victoria, British Columbia. ............ 230 29. 79 30. 04 —.01 59.5 —.5 66.7 52.3 90 48 - 95 +. 55 .0 
Estevan Point, British 61.6 50.9 68 45 .0 
Prince Rupert, British 62.1 50.1 75 42 .0 
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SEVERE LOCAL STORMS, AUGUST 1935 
{Compiled by Mary O. Souder, from reports by Weather Bureau officials] 


(The table herewith contains such data as have been received concerning severe local storms that occurred during the month. A revised list of tornadoes will appear in the Annual 
Report of the Chief of Bureau] 
Place Date Time ys of i Character of storm Remarks 
yards | life 

Geet, 4p. $15,000 | Thundersquall....| Property damage $5,000; crop damage $10,000; path 4 miles long. 

Williamsport Pa_...........--- Ee te ee See ay 10,000 | Heavy electrical...| Many large trees uprooted, 1 cras ng through an automobile top; many 
electric poles blown down with resultant delay to communication lines. 

Queen Bisse céccspvicicowses 1 | 7:15 p. m.. 100 0 5,000 | Small tornado.....| Damage mostly to small es, loss to crops; path very short. 

Red Cloud, 1| 8: p.m 800 0 5,000 | Tornado. 2 ns amaged. 

Genesee to Schuyler Counties, 1 500,000 | Hail and wind_...| Hail ns, beans and other crops amounted to thousands 
N. Y. of p “te wrecked barns and silos, damaged property; uprooted 

trees and tore down telephone lines in scattered localities; in the vicinity 
of oh ——-y Rad Y., alone, damage to fruits and other crops estimated to 

Lebanon, near, 8. 1 | 6p. 40,000 | to buildings and farming implements; loss to crops; path 10 miles 

Miami and Clay 3,000 | Heavy Sections of the road washed; highway traffic delayed. 

Miller, near, 8. Dak_.....-..-- 1] 8p. m__.- yy S8a0 100,000 | Hail_...........-_- Damage to roofs, cars, farming implements and windows; loss to crops, 
Pn J and livestock; path 25 miles long. 

NWerweod, M. 5,000 | Electrical. burned after being struck by lightning. 

Potsdam, near, N. Y .....--.-- Electrical 1 person ki led by lightning. 

Richland, 3,700 | Wind and rain__.._| Cornfields flattened; buildings damaged. 

Le Sueur, 6, 000 eavy Railroad tracks washed out; much corn lodged; considerable damage to 
grain in shocks; 7.34 inches ‘of rain fell in 3% hours. 

Galesburg 10,000 | $10, 000; corn blown down; wheat and oat shocks scattered; 

loss to grain not estimated. 

2 I. 5,000 Loss to grain and corn; on 1 farm the barn was destroyed and silos, sheds, 
and machinery d 

vy 

Peru and Ausable Chasm, N. 61 Gap. @..1 5.c2....-b Sey 250,000 | Heavy hail_.....-- Loss to crops; $100,000 to apples alone; roofs and windows damaged. 

Falls, Pa., and 5,000 | Electrical__.....- Trees uprooted; communication lines damaged; porches of several small 
cottages unroofed. 

Norwood, Minn., and vicinity. 5 | 4:22 p.m... 440 0 30,000 | Small tornado----- Several barns and outbuildings pits roof of large town Aaa 
residences damaged; trees —— loss to crops; path 7 mi 

Merton, Minn., and vicinity - - 5) Considerable damage to growing crops. 

Richland, ay Small tornado-__-- Several farm houses and buildings wrecked or damaged; poles down; trees 
uprooted and loss to crops. 

Minnesota, extreme southeast- oe? Ss Se 150, 000 | Rain and flood__..| Long stretches of railroad track, bridges and dams washed out; highways 

ern \ damaged; creosote block pavements buckled; basements ; Many 
acres of farm land under water; much cro loss; considerable property 
damage; rail and highway traffic seriously —— 

Rice Lake, 20,000 | Wind and rain__._| Several barns and silos destroyed and other buil ings damaged. 

Vicinity o 

Walworth and Edmunds 6 | 648-p. m..)_~...-....1....-. 9,000 | Hail_.........._.- Windows broken; roofs wrecked; poultry killed; gardens damaged; loss to 
Counties, 8. Dak. property $1,500 and to crops, $8, 

La Crosse, Monroe, Vernon, 6 4 1 300,000 | Heavy rain and | Dams broke; several buildings swept away; highways and railroads washed 
Sauk, Dane, and Buffalo os out; at least 14 bridges carried off their foundations or wrecked; tangible 
Counties, Wis. property loss $300,000 and loss of prospective crops nearly as much more. 

Beadle County, 8. 7 | 5:20-5:45 5, 500. | Damage to houses and outbuildings; path 8 miles long. 

p. m. 

Clark County, 8. arage wrecked; loss in shocked grain. 

Humboldt-S Sails 8. Dak. 7 | 9-9:30 p.m }_.._..-..- | ARs oe Wind, rain and | Heaviest hail damage from Humboldt to Hartford and 4 to 5 miles south; 
corn stripped of leaves; windows broken; roofs riddled; washouts due to 
heavy rain in Sioux Falls flooded streets and basements; 2 men pinned 
underneath a truck, when it overturned. and killed. 

Galloway, Ohio.............-.- 8 | 4:30 p. m_- 220 0 5,000 | Tornado. -..-......- Buildings damaged; trees uprooted; cornfields flattened. 

Bag.ey, Iowa, 3 miles south.-.- Buildings destroyed and trees hlown down; amount of damage not esti- 
mated. 

Midland, Thunderstorm, | Lightning struck trees and fences; estimated losses to shocked grains and 

weary rain and corn froin 50 to 90 percent. 

9 | 5-5:15 p.m Several houses unroofed; trees uprooted; crops damaged; petb 4 miles long. 

Sa Damage principally to a lumber mill, where a man was injured by flying 
glass; houses unroofed; smokest: wk blown down. 

Considerable dust hurled into the air, thickest from 6:20 to 8 p. m., when the 
visibility was only 2 miles. 

10 | 4-7 p. m__- 5,000 | Damage to property and communication lines. 

Faith, 8. Dak., vicinity 10 Mowed hay and some stacks scattered. 

Palestine, Tex. 4 miles west _..- 0 100 | A meat house and a poultry house blown cown. 

Daniels County, Mont........ 100, 000 Loss to crops; no other property damage mentioned; storm particularly 
severe. 

Cherokee County, Kans-_.....- 12 | 3:30-4 p.m 120 |... 50,000 | Wind............. Chief damage to power and telephone lines and to property; path 40 miles 
long, extending into Missouri. 

Rockville, Ind., 1, 200 | Electrical. Barn and contents destroyed. 

Jas and Barton Counties, 12 13,000 | Wind and rain__-_- ae damage to trees, outbuildings, and communication lines; loss 

0. 

Springfield, Mo., and vicinity-. 12 . =e 50,000 | Thundersquall, | Much to telephone and electric lines throughout the city; roofs 
hail and vy damaged by hail; numerous trees uprooted and limbs torn off and carried 
rain. quite a distance; a near-tornado reported at 3:30 p. m., tearing down trees, 

blocking the highway with debris. 

Chautauqua County, N. Y---- SD End tabtiemhilewnacktisndibeeed 17,500 | Thundersquall___.| Power and light lines blown down; 2 barns burned by lightning; loss to 

ch and apple crops; trees blown down blocking highways. 

Dayton, Ohio, vicinity of_...-- ls ee eee Ee Pe ee ind, making a curved path through a grove of large trees, blew down 21 
and damaged many others: velocity of 46 miles per hour recorded at 
ph 0.86 inch of rainfall between 3:15 and 3:50 a. m.; storm covered 
a large area 

Goodlettsville, 6, 000 Lightning a house and packing plant; damage to trees, wires, and 
roofs 

p. m. 
Oyptatend and Dauphin 15 .m 25,000 | Electrical_-.-_._.-- Series of violent electric storms in early evening; 4 barns and several dwell- 
Counties, Pa. ings struck by lightning; 1 person injured by falling tree. 
Scranton, Pa., and vicinity... 16 - Severe electrical, | 15 places struck by lightning; streets and cellars flooded. 


1 Miles instead of yards. 


excessive rain 


and heavy hail. 
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SEVERE LOCAL STORMS, AUGUST 1935—Continued 
Width of | Loss| Value of 
Place Date Time path, of Laan Character of storm Remarks 
yards life yed 

Baldwin, Kans., miles north- 17 | 11:30 a. Trees uprooted; crops damaged; farm implements overturned; path 2 miles 

west. m.-12 long; amount of damage not estimated. ” 

Wakefield, Nebr_..........---- 17 | 6-730" p. 11 $5,000 | Wind and hail_.._| Property damaged. 

m. 

Marshall, Mo., and vicinity Excessive 4.35 inches of rain fell, mostly within 2 hours; streets, basements, and low- 
lands flooded; livestock drowned; loss to crops; bridges L 

eastern section 

Big Stone ----| Heavy rain._...... Many basements and highways flooded; considerable damage reported. 

southern 

Dubuque, Iowa, vicinity. Thunderstorm_ Bye by lightning and destroyed; in another section 6 cattle killed 

y lightning. 
Lexington, 8S. C., and vi- | ee. | | S Seeeeeee eee 37,500 | Heavy rain and | Martel Mill Dam at Lexington gave way, causing $25,000 damage; tourist 
cinity. flood. camp, consisting of cabins, filling station, and cafeteria, and 3 residences, 
destroyed with $12,000 loss; $500 crop loss along the flooded creek over a 
path 50 yards wide and 6 miles long. 

Heavy rains in Sauk County during the 18th and 19th caused the Baraboo 
River to overflow at Hillsboro about 8 a. m. of the 19th; property damaged. 

Elrosa, Minn., and vicinity...| 19-20 |_..........-]-.....-.--]..-.-- 40, 000 a pe wind | 15 farm buildings destroyed; church damaged. 

and rain 

Stearns Comnty, Minn., south-| 19-30 j............]........-. 72, 500 5 ae and | Basements and lake cottages flooded; railroad tracks washed out; highways 

ern portion. heavy rain. damaged; corn badly lodged. 

La Bajada Hill, N. 4 25,000 | Excessive rain washed out a stretch of the and an automobile 
drove into a ditch that was 75 feet wide and 35 feet deep, causing the 
death of 4 persons. 

Littleton, Sedalia, Watertown 50,000 | Torrential rains._.| Train and automobile traffic interrupted; many farms inundated. 

Kassler, Colo., vicinity 
of. 

8. Dak., vicini- 4,500 | Wind and rain._..| Buildings damaged; loss to crops. 

Providence, R. L, and vicinity. ‘Thunderstorm - - -- lightning struck a church tower, hurling 1 of the small 
turrets from the top of the tower to the street; house and barn in eastern 
section of the city struck by lightning and damaged; several washouts 
occurred in Warwick, East Providence, and Warren; in Portsmouth 
lightning struck and destroyed a large barn containing 120 tons of hay, 
a prize bull dying in the blaze; in Warren the tower of the town hall was 
struck by lightning. 

Wickenburg, Ariz. ..........-- 10,000 | Heavy rain and | Torrents of water poured through the Wickenburg area, damaging several 

a houses along the Hassayampa River, cutting away — of the high- 
way and railway, and damaging bridges so that all travel was delayed 
more than 24 hours. 

Cambria, Wis., 20 miles south- 1 5,000 | Wind............. Boy killed when a barn collapsed, 5 others injured; property damaged. 

west. 

Spartanb' County, 8. C__-. Heavy rain Bridges and roads damaged. 

Grand Rapids, Mich- ---.....- Line squall Trees blown down; power lines snapped, and windows shattered. 

Holly, near, aes Heavy rain...._..._| High waters destroyed an earthen flood control dam; basements flooded; 
several barns inundated; livestock lost. 

Wild Heme and Kit Carson, Railroad tracks washed out, delaying trains. 
Co 

Ww iNleo: Ox, A transcontinental bus was hit by a wall of water at the Dragoon under- 
pass, near Willcox, with a loss of 5 lives. 

Dodge, 0 7,000 | Property damaged. 

Dona Ana County, N. Mex....| 29-30 | P. m.....-}.........-]-.---- 806, 150 | Excessive rain.....| In the vicinity of Las Cruces, 6.46 inches of rain fell in 9 hours 

,000 property loss; rural losses in Dona Ana County as a direct resul 
of the storm and from overflow of the Rio Grande occasioned by the storm 
amounted to $806,150, divided as follows: property $71,050; crops, matured 
and prospective, $687,700; canals, roads, and land levels, $45,600; livestock, 
a Nae the State line to El Paso, Tex., the loss was estimated at 

Carbon County, Mont-...-..--- 75,000 | Hail............... $50,000 crop loss; $25,000 damage to buildings; cars and livestock loss. 

Livingston, Mont.....-..---..- | at eee S| ee 2,000 | Hail and heavy | Flooding caused by breaking of dams resulted in several thousand dollars’ 
damage to property and loss to crops; $2,000 damage from hail; not possible 
to estimate damage from flooding. 

Tucson-Nogales, Ariz. 31 30,000 | Flood............- gt damaged at Helvetia and other localities between Tucson and 

1 Miles instead of yards. 
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